TITLE 

PIPERIDINE AMIDES AS MODULATORS OF CHEMOKINE RECEPTOR 

ACTIVITY 

5 FIELD OF THE INVENTION 

This invention relates generally to modulators of 
chemokine receptor activity, pharmaceutical compositions 
containing the same, and methods of using the same as 
agents for treatment and prevention of inflammatory 
10 diseases such as asthma and allergic diseases, as well 
as autoimmune pathologies such as rheumatoid arthritis 
and atherosclerosis. 

- BACKGROUND OF THE INVENTION 

15 Chemokines are chemotactic cytokines, of molecular 

weight 6-15 kDa, that are released by a wide variety of 
cells to attract and activate, among other cell types, 
macrophages, T and B lymphocytes, eosinophils, basophils 
and neutrophils (reviewed in Luster, New Eng. J Med., 

20 338, 436-445 (1998) and Rollins, Blood, 90, 909-928 

(1997)). There are two major classes of chemokines, CXC 
and CC, depending on whether the first two cysteines in 
the amino acid sequence are separated by a single amino 
acid (CXC) or are adjacent (CC) . The CXC chemokines, 

25 such as interleukin-8 (IL-8), neutrophil-activating 
protein-2 (NAP-2) and melanoma growth stimulatory 
activity protein (MGSA) are chemotactic primarily for 
neutrophils and T lymphocytes, whereas the CC 
chemokines, such as RANTES, MlP-la, MIP-lp, the monocyte 

30 chemotactic proteins (MCP-1, MCP-2, MCP-3, MCP-4, and 

MCP-5) and the eotaxins (-1,-2, and -3) are chemotactic 
for, among other cell types, macrophages, T lymphocytes, 
eosinophils, dendritic cells, and basophils. There also 
exist the chemokines lymphotactin-1, lymphotactin-2 

3 5 (both C chemokines) , and fractalkine (a CXXXC chemokine) 



that do not fall into either of the major chemokine 
subfamilies . 

The chemokines bind to specific cell-surface 
receptors belonging to the family of G-protein-coupled 
5 seven- transmembrane-domain proteins (reviewed in Horuk, 
Trends Pharm. Sci., 15, 159-165 (1994)) which are termed 
"chemokine receptors." On binding their cognate 
ligands, chemokine receptors transduce an intracellular 
signal through the 

10 associated trimeric G proteins, resulting in, among 
other responses, a rapid increase in intracellular 
calcium concentration, changes in cell shape, increased 
expression of cellular adhesion molecules, 
degranulation, and promotion of cell migration. There 

15 are at least ten human chemokine receptors that bind or 
respond to CC chemokines with the following 
characteristic patterns: CCR-1 (or "CKR-1" or "CC-CKR- 
1") [MlP-la, MCP-3, MCP-4, RANTES] (Ben-Barruch, et al . , 
Cell, 72, 415-425 (1993), Luster, New Eng. J. Med., 338, 

20 436-445 (1998)); CCR-2A and CCR-2B (or " CKR-2A" / "CKR-2B" 
or "CC-CKR-2A"/"CC-CKR-2B" ) [MCP-1, MCP-2, MCP-3, MCP-4, 
MCP-5] (Charo et al . , Proc . Natl. Acad. Sci. USA, 91, 
2752-2756 (1994), Luster, New Eng. J. Med., 338, 436-445 
(1998)); CCR-3 (or "CKR-3" or "CC-CKR-3") [eotaxin-1, 

25 eotaxin-2, RANTES, MCP-3, MCP-4] (Combadiere, et al . , J. 
Biol. Chem., 270, 16491-16494 (1995), Luster, New Eng. 
J. Med., 338, 436-445 (1998)); CCR-4 (or "CKR-4" or "CC- 
CKR-4") [TARC, MIP-10C, RANTES, MCP-1] (Power et al . , J. 
Biol. Chem., 270, 19495-19500 (1995), Luster, New Eng. 

30 J. Med., 338, 436-445 (1998)); CCR-5 (or "CKR-5" OR "CC- 
CKR-5") [MIP-la, RANTES, MIP-lp] (Sanson, et al . , 
Biochemistry, 35, 3362-3367 (1996)); CCR-6 (or "CKR-6" 
or M CC-CKR-6" ) [LARC] (Baba et al . , J. Biol. Chem., 272, 
14893-14898 (1997)); CCR-7 (or "CKR-7" or "CC-CKR-7") 

35 [ELC] (Yoshie et al., J. Leukoc . Biol. 62, 634-644 
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(1997) ); CCR-8 (or "CKR-8" or "CC-CKR-8 " ) [1-309, TARC, 
MIP-lp] (Napolitano et al., J. Immunol., 157, 2759-2763 

(1996) , Bernardini et al . , Eur. J. Immunol., 28, 582-588 

(1998) ); and CCR-10 (or "CKR-10" or "CC-CKR-10 " ) [MCP-1, 
5 MCP-3] (Bonini et al, DNA and Cell Biol., 16, 1249-1256 

(1997) ) . 

In addition to the mammalian chemokine receptors, 
mammalian cytomegaloviruses, herpesviruses and 
poxviruses have been shown to express, in infected 

10 cells, proteins with the binding properties of chemokine 
receptors (reviewed by Wells and Schwartz, Curr. Opin. 
Biotech., 8, 741-748 (1997)). Human CC chemokines, such 
as RANTES and MCP-3, can cause rapid mobilization of 
calcium via these virally encoded receptors. Receptor 

15 expression may be permissive for infection by allowing 
for the subversion of normal immune system surveillance 
and response to infection. Additionally, human 
chemokine receptors, such as CXCR4, CCR2 , CCR3 , CCR5 and 
CCR8, can act as co-receptors for the infection of 

2 0 mammalian cells by microbes as with, for example, the 

human immunodeficiency viruses (HIV) . 

Chemokine receptors have been implicated as being 
important mediators of inflammatory, infectious, and 
immunoregulatory disorders and diseases, including 
25 asthma and allergic diseases, as well as autoimmune 
pathologies such as rheumatoid arthritis and 
atherosclerosis. For example, the chemokine receptor 
CCR-3 plays a pivotal role in attracting eosinophils to 
sites of allergic inflammation and in subsequently 

3 0 activating these cells. The chemokine ligands for CCR-3 

induce a rapid increase in intracellular calcium 
concentration, increased expression of cellular adhesion 
molecules, cellular degranulation, and the promotion of 
eosinophil migration. Accordingly, agents which 
3 5 modulate chemokine receptors would be useful in such 
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disorders and diseases. In addition, agents which 
modulate chemokine receptors would also be useful in 
infectious diseases such as by blocking infection of 
CCR3 expressing cells by HIV or in preventing the 
5 manipulation of immune cellular responses by viruses 
such as cytomegaloviruses . 

A substantial body of art has accumulated over the 
past several decades with respect to substituted 
piperidines and pyrrolidines. These compounds have 
10 implicated in the treatment of a variety of disorders. 

WO 98/25604 describes spiro-substituted azacycles 
which are useful as modulators of chemokine receptors: 




15 

wherein R x is Ci_e alkyl, optionally substituted with 
functional groups such as -NR 6 CONHR 7 / wherein R 6 and R 7 
may be phenyl further substituted with hydroxy, alkyl, 
cyano, halo and haloalkyl . Such spiro compounds are not 
2 0 considered part of the present invention. 

WO 95/13069 is directed to certain piperidine, 
pyrrolidine, and hexahydro-lH-azepine compounds of 
general formula: 




25 

wherein A may be substituted alkyl or Z-substituted 
alkyl, with Z=NRe a or O. Compounds of this type are 
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claimed to promote the release of growth hormone in 
humans and animals . 

WO 93/06108 discloses pyrrolobenzoxazine 
derivatives as 5 -hydroxy tryptamine (5-HT) agonists and 
5 antagonists: 




wherein A is lower alkylene and R 4 may be phenyl 
10 optionally substituted with halogen. 

U.S. Pat. No. 5,668,151 discloses Neuropeptide Y 
(NPY) antagonists comprising 1 , 4-dihydropyridines with a 
piperidinyl or tetrahydropyridinyl -containing moiety 
attached to the 3 -position of the 4-phenyl ring: 

15 

R 3 




wherein B may be NH, NR 1 , 0, or a bond, and R 7 may be 
substituted phenyl, benzyl, phenethyl and the like. 
20 Patent publication EP 0 903 349 A2 discloses CCR-3 

receptor antagonists comprising cyclic amines of the 
following structure: 

Ar-(F)-(E)-CR 3 R 4 HCHR) m / \l— Q-Ar 1 

wherein T and U may be both nitrogen or one of T and U 
25 is nitrogen and the other is carbon and E may be - 
NR 6 CONR 5 - and others. 
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These reference compounds are readily distinguished 
structurally by either the nature of the urea 
functionality, the attachment chain, or the possible 
substitution of the present invention. The prior art 
5 does not disclose nor suggest the unique combination of 
structural fragments which embody these novel piperidine 
amides as having activity toward the chemokine 
receptors . 

10 SUMMARY OF THE INVENTION 

Accordingly, one object of the present invention is 
to provide novel agonists or antagonists of CCR-3, or 
pharmaceutically acceptable salts or prodrugs thereof. 
It is another object of the present invention to 

15 provide pharmaceutical compositions comprising a 
pharmaceutical ly acceptable carrier and a 
therapeutically effective amount of at least one of the 
compounds of the present invention or a pharmaceutically 
acceptable salt or prodrug form thereof. 

20 It is another object of the present invention to 

provide a method for treating inflammatory diseases and 
allergic disorders comprising administering to a host in 
need of such treatment a therapeutically effective 
amount of at least one of the compounds of the present 

25 invention or a pharmaceutically acceptable salt or 
prodrug form thereof . 

It is another object of the present invention to 
provide novel piperidine amides for use in therapy. 

It is another object of the present invention to 

3 0 provide the use of novel piperidine amides for the 
manufacture of a medicament for the treatment of 
allergic disorders . 

These and other objects, which will become apparent 
3 5 during the following detailed description, have been 
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achieved by the inventors' discovery that compounds of 
formula (I) : 



J-M 5 
K N— E— N N— R 3 
L-Q R 1 R 2 

(I) 



or stereoisomers or pharmaceutically acceptable salts 
thereof, wherein E, Z, M, J, K, L, Q, R 1 , R 2 , and R 3 are 
defined below, are effective modulators of chemokine 
10 activity. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[1] Thus, in a first embodiment, the present 
invention provides novel compounds of formula (I) : 



15 



20 



25 



30 



K N— E— N N— R 3 



L-Q ^ R 2 

(I) 

or stereoisomers or pharmaceutically acceptable salts 
thereof, wherein: 

M is absent or selected from CH 2 , CHR 5 , CHR 13 , CR 13 R 13 , 
and CR 5 R 13 ; 

Q is selected from CH 2 , CHR 5 , CHR 13 , CR 13 R 13 , and CR 5 R 13 ; 
K is selected from CH 2 , CHR 5 and CHR 6 ; 

J and L are independently selected from CH 2 , CHR 5 , CHR 6 , 
CR 6 R 6 and CR 5 R 6 ; 

with the provisos : 
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1) at least one of M, J, K, L, or Q contains an R 5 ; 

and 

5 2) when M is absent, J is selected from CH 2 , CHR 5 , 

CHR 13 , and CR 5 R 13 ; 

Z is selected from 0, S, NR la , C(CN) 2 , CH(N0 2 ), and 
CHCN; 

10 

R la is selected from H, C1-6 alkyl, C3-6 cycloalkyl, 
CONR lb R lb , OR lb , CN, N0 2 , and (CH 2 ) w phenyl ; 

R lb is independently selected from H, C 1 _ 3 alkyl, C 3 _ 6 
15 cycloalkyl, and phenyl; 

E is -(C=O)-(CR 9 R 10 ) v -(CR 11 R 12 )-, - (S0 2 ) - (CR 9 R 10 ) v - 
(CRUR 12 )-, 



20 
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.so 2 



Y7V 



so 2 





(R M )g R 9 R 10 (R 14 )g R 9 ' R 10 (R 14 )g 



R 9 R 10 



R 11 R 12 




r9 R 10 (R 14 ) g 



R. 9 .R 10 R 11 p12 




9, or 



Ring A is a C3-8 carbocyclic residue ; 

10 R 2 is selected from H, C1-8 alkyl, C3-8 alkenyl, C3_s 
alkynyl, and a (CH2) r ~C3-io carbocyclic residue 
substituted with 0-5 R a ; 



R a , at each occurrence, is selected from C1-4 alkyl, C2-8 
15 alkenyl, C2-8 alkynyl, (CH2) r C3-6 cycloalkyl, CI, 

Br, I, F, (CF 2 ) r CF 3 , N0 2 , CN, (CH 2 ) r NR b R b , (CH 2 ) r OH, 
(CH 2 ) r OR c , (CH 2 ) r SH, (CH 2 ) r SR c , (CH 2 ) r C (O) R b , 
(CH 2 ) r C(0)NR b R b , (CH 2 ) r NR b C(0)R b , (CH 2 ) r C (O) OR b , 
( CH 2 ) r OC ( O ) R c , ( CH 2 ) r CH ( =NR b ) NR b R b , 
20 (CH 2 ) r NHC(=NR b )NR b R b , (CH 2 ) r S (0) p R c , 

(CH 2 ) r S(0) 2 NR b R b , (CH 2 ) r NR b S (O) 2 R C , and (CH 2 ) r phenyl ; 
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R b , at each occurrence, is selected from H, Ci-6 alkyl, 
C3-6 cycloalkyl, and phenyl; 

5 R c , at each occurrence, is selected from C1-6 alkyl, C3-6 
cycloalkyl, and phenyl; 

R 3 is selected from a (CH 2 ) r N(CH 3 ) 2/ (CR 3 'R 3 " ) r -C 3 _ 8 

carbocyclic residue substituted with 0-5 R 15 ; a 
10 (CR 3 'R 3 " ) r -C9-io carbocyclic residue substituted 

with 0-4 R 15 ; and a (CR 3 ' R 3 " ) r -5-10 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 
Rl5 ; 



15 



R 3 ' and R 3 ", at each occurrence , are selected from H, 
C1-6 

alkyl, (CH 2 ) r C3-6 cycloalkyl, and phenyl; 



20 R 5 is selected from a (CR 5 'R 5 " ) t~C3-io carbocyclic 

residue substituted with 0-5 R 16 and a (CR 5 'R 5 " ) t -5- 
10 membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 
with 0-3 R 16 ; 

25 

R 5 ' and R 5 ", at each occurrence, are selected from H, 
C1-6 

alkyl, (CH 2 ) r C3-6 cycloalkyl, and phenyl; 

3 0 R 6 , at each occurrence, is selected from C1-6 alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH 2 ) r C3-6 cycloalkyl, 
(CF 2 ) r CF 3 , CN, ( CH 2 ) r NR 6a R 6a ' , (CH 2 ) r OH, (CH 2 ) r OR 6b , 
( CH 2 ) r SH , ( CH 2 ) r SR 6b , ( CH 2 ) r C ( O ) OH , ( CH 2 ) r C ( 0 ) R 6b , 
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(CH 2 ) r C(0)NR 6a R 6a ', (CH 2 ) r NR 6d C(0)R 6a , (CH 2 ) r C (0) 0R 6b , 
(CH 2 ) r OC(0)R 6b , (CH 2 ) r S(0) p R 6b , (CH 2 ) r S (0) 2 NR 6a R 6a ' , 
(CH 2 ) r NR 6d S(0) 2 R 6b , and (CH 2 ) t phenyl substituted 
with 0-3 R 6c ; 

5 

R 6a and R 6a ', at each occurrence, are selected from H, 
Cl-6 

alkyl, C3-6 cycloalkyl, and phenyl substituted with 
0-3 R 6c ; 

10 

R 6b , at each occurrence, is selected from C±-s alkyl, 
C3-6 

cycloalkyl, and phenyl substituted with 0-3 R 6c ; 

15 R 6c , at each occurrence, is selected from Ci_6 alkyl, C3- 
6 cycloalkyl, Cl, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , 
(CH 2 ) r OCi_ 5 alkyl, (CH 2 ) r OH, (CH 2 ) r SCi_ 5 alkyl, and 
(CH 2 ) r NR 6d R 6d ; 



20 R 6d , at each occurrence, is selected from H, C±-s alkyl, 
and C3-6 cycloalkyl; 

with the proviso that when any of J, K, or L is CR 6 R 6 
and R 6 is halogen, cyano, nitro, or bonded to the 
25 carbon to which it is attached through a 

heteroatom, the other R 6 is not halogen, cyano, or 
bonded to the carbon to which it is attached 
through a heteroatom; 

3 0 R 9 , is selected from H, C1-6 alkyl, C 2 _8 alkenyl , C 2 _ 8 
alkynyl, F, Cl, Br, I, N0 2 , CN, (CHR') r OH, 
(CH 2 ) r OR 9d , (CH 2 ) r SR 9d , (CH 2 ) r NR 9a R 9a ' , (CH 2 ) r C (O) OH, 
(CH 2 ) r C(0)R 9b , (CH 2 ) r C(0)NR 9a R 9a ', (CH 2 ) r NR 9a C (O) R 9a , 



(CH 2 ) r NR 9a C (OH, (CH 2 ) r C (0) 0R 9h , (CH 2 ) r 0C (0) R 9b , 
( CH 2 ) r 0C (0) NR 9a R 9a# , ( CH 2 ) r NR 9a C ( 0 ) 0R 9b , 
( CH 2 ) r S ( 0 ) p R 9b , ( CH 2 ) r S ( 0 ) 2 NR 9a R 9a ' , 
(CH 2 ) r NR 9a S(0) 2 R 9b , Ci_ 6 haloalkyl, a (CH 2 ) r -C 3 -io 
5 carbocyclic residue substituted with 0-5 R 9c , and a 

(CH 2 ) r -5-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, 0, and S, 
substituted with 0-3 R 9c ; 

10 R 9a and R 9a ', at each occurrence, are selected from H, 

Ci-6 alkyl, C 3 _ 8 alkenyl , C 3 ^ 8 alkynyl, a (CH 2 ) r -C3_ 
10 carbocyclic residue substituted with 0-5 R 9e , 
and a (CH 2 ) r -5-10 membered heterocyclic system 
containing 1-4 heteroatoms selected from N, O, and 

15 S, substituted with 0-3 R 9e ; 

alternatively, R 9a and R 9a '' along with the N to which 
they are attached, join to form a 5-6 membered 
heterocyclic system containing 1-2 heteroatoms 
20 selected from NR 9 9, o, and S and optionally fused 

with a benzene ring or a 6-membered aromatic 
heterocycle; 

R 9b , at each occurrence, is selected from Ci-6 alkyl, 
25 C3-8 alkenyl, C3-8 alkynyl, a (CH 2 ) r -C3_6 carbocyclic 

residue substituted with 0-2 R 9e , and a <CH 2 ) r -5-6 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 
with 0-3 R 9e ; 

30 

R 9c , at each occurrence, is selected from Ci_6 alkyl, 
C 2 - 8 alkenyl, C 2 _ 8 alkynyl, (CH 2 ) r C 3 - 6 cycloalkyl, 
CI, Br, I, F, (CF 2 ) r CF 3 , N0 2 , CN, (CH 2 ) r NR 9f R 9f , 
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( CH 2 ) r OH , ( CH 2 ) r OR 9b , ( CH 2 ) r SR 9b , ( CH 2 ) r C ( 0 ) OH , 
( CH 2 ) r C ( O ) R 9b , ( CH 2 ) r C ( O ) NR 9 f R 9 f , ( CH 2 ) r NR 9 f C (0) R 9a , 
(CH 2 ) r C (O) 0R 9b , (CH 2 ) r 0C (O) R 9b , 
( CH 2 ) r C ( =NR 9 f ) NR 9 f R 9 f , ( CH 2 ) r S ( O ) p R 9b , 
5 ( CH 2 ) r NHC ( =NR 9 f ) NR 9 f R 9f , (CH 2 ) r S(0) 2 NR 9 f R 9 f , 

(CH 2 ) r NR 9f S(0) 2 R 9b / and (CH 2 ) r phenyl substituted 
with 0-3 R 9e ; 

R 9d 7 at each occurrence, is selected from Ci_6 alkyl, C3_ 
10 6 alkenyl, C3-6 alkynyl, a C3^io carbocyclic residue 

substituted with 0-3 R 9c , and a 5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from the group consisting of N, O, and S 
substituted with 0-3 R 9c ; 

15 

R 9e , at each occurrence, is selected from C1-6 alkyl, 
C 2 - 8 alkenyl, C 2 _ 8 alkynyl, (CH 2 ) r C 3 - 6 cycloalkyl, 
CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , (CH 2 ) r OCi_ 5 alkyl, 
OH, SH, (CH 2 ) r SCi_ 5 alkyl, (CH 2 ) r NR 9f R 9f , and 
20 (CH 2 ) r phenyl , wherein the phenyl on the 

(CH 2 ) r phenyl is substituted with 0-5 substituents 
selected from F, Cl, Br, I, N0 2 , C^galkyl, OH, and 

NR 9 ^R 9f ; 

25 R 9f , at each occurrence, is selected from H, Ci_6 alkyl, 
and C3-6 cycloalkyl; 

R 9 ^ is selected from H, C1-6 alkyl, C3-6 cycloalkyl, 
(CH 2 ) r phenyl, C(0)R 9f , C(0)OR 9h , and S02R 9h ; 

30 

R 9h , at each occurrence, is selected from C1-6 alkyl, and 
C3-6 cycloalkyl; 
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R 10 , is selected from H, Ci_6 alkyl, C2-8 alkenyl, C2-8 
alkynyl, F, Cl, Br, I, N0 2 , CN, (CHR') r OH # 
(CH 2 ) r OR 10d , (CH 2 ) r SR 10d , (CH 2 ) r NR 10a R 10a/ , 
5 ( CH 2 ) r C ( 0 ) OH , ( CH 2 ) r C ( O ) R 1 0b , ( CH 2 ) r C ( 0 ) NR 10a R 1 0a ' , 

( CH 2 ) r NR 10a C ( 0 ) R 10a , ( CH 2 ) r NR 10a C (OH, 
(CH 2 ) r C (0) OR 10b , (CH 2 ) r 0C (0) R 10b , 
( CH 2 ) r OC ( 0 ) NR 1 0a R 10a ' # ( CH2 ) rNR l 0a c ( o ) OR 1 0b , 
(CH 2 ) r S (0) p R 10b , (CH 2 ) r S (O) ^R^R^' , 
10 (CH 2 ) r NR 10a S(O) 2 R 10b , C1-6 haloalkyl, a (CH 2 ) r -C 3 -io 

carbocyclic residue substituted with 0-5 R 10c , and 
a (CH 2 ) r -5-10 membered heterocyclic system 
containing 1-4 heteroatoms selected from N, O, and 
S, substituted with 0-3 R 10c ; 

15 

R 10a and R 10a ', at each occurrence, are selected from H, 
C1-6 alkyl, C 3 -. 8 alkenyl, C 3 _ 8 alkynyl, a (CH 2 ) r -C 3 _ 
10 carbocyclic residue substituted with 0-5 R 10e , 
and a (CH 2 ) r -5-10 membered heterocyclic system 
20 containing 1-4 heteroatoms selected from N, O, and 

S, substituted with 0-3 R 10e ; 



alternatively, R 10a and R 10a ', along with the N to which 
they are attached, jointo form a 5-6 membered 
25 heterocyclic system containing 1-2 heteroatoms 

selected from NR 10 ^, O, and S and optionally fused 
with a benzene ring or a 6 -membered aromatic 
heterocycle; 

3 0 R 10b , at each occurrence, is selected from C1-6 alkyl, 

C 3 _8 alkenyl, C 3 _g alkynyl, a (CH 2 ) r -C 3 _6 carbocyclic 
residue substituted with 0-2 R 10e , and a (CH 2 ) r -5-6 
membered heterocyclic system containing 1-4 
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heteroatoms selected from N, 0, and S, substituted 
with 0-3 R 10e ; 

R 10c , at each occurrence, is selected from Ci_6 alkyl, 
5 C2-8 alkenyl, C2-8 alkynyl, (CH 2 ) r C3-6 cycloalkyl, 

CI, Br, I, F, (CF 2 ) r CF 3( N0 2 , CN, (CH 2 ) r NR 10f R 10f , 
{CH 2 ) r OH, (CH 2 ) r OR 10b , (CH 2 ) r SR 10b , (CH 2 ) r C (O) OH, 
( CH 2 ) r C ( O ) R 1 ob , ( CH 2 ) r C ( O ) NR 1 of R 1 0 f , 

(CH 2 ) r NR 10f C(O)R 10a , (CH 2 ) r C(O)OR 10b , (CH 2 ) r OC (O) R 10b , 
10 (CH 2 ) r C(=NR 10f )NR 10f R 10f , (CH 2 ) r S (O) p R 10b , 

( CH 2 ) r NHC ( =NR! 0 f ) NR 1 0 f R 1 0 f , (CH 2 ) r S (0) 2 NR 10f R 10f , 
(CH 2 ) r NR 10f S (O) 2 R 10b , and (CH 2 ) r phenyl substituted 
with 0-3 R 10e ; 

15 R 10d , at each occurrence, is selected from C1-6 alkyl, 

C3-6 alkenyl, C3-6 alkynyl, and a C3-.10 carbocyclic 
residue substituted with 0-3 R 10c ; 

R 10e , at each occurrence, is selected from C1-6 alkyl, 
20 C 2 -s alkenyl, C 2 _s alkynyl, (CH 2 ) r C3-6 cycloalkyl, 

CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , (CH 2 ) r OCi_ 5 alkyl, 
OH, SH, (CH 2 ) r SCi_ 5 alkyl, (CH 2 ) r NR 10f R 10f , and 
(CH 2 ) r phenyl; 

25 R 10f , at each occurrence, is selected from H, C1-6 alkyl, 
and C3-6 cycloalkyl; 

RlOg i s selected from H, C1-6 alkyl, C3-6 cycloalkyl, 
(CH 2 ) r phenyl, C(O)R 10f , SO 2 R 10h , and C(0)0 R 10h ; 



30 



R 10h , at each occurrence, is selected from H, C1-6 alkyl, 
C3-6 cycloalkyl; 
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alternatively, R 9 and R 10 join to form =0, a C3-10 

cycloalkyl, a 5-6-membered lactone or lactam, or a 
4-6-membered saturated heterocycle containing 1-2 
5 heteroatoms selected from 0, S, and NR 10 ^ and 

optionally fused with a benzene ring or a 6- 
membered aromatic heterocycle; 

with the proviso that when either of R 9 or R 10 is bonded 
10 to the carbon to which it is attached through a 

heteroatom, then the other of R 9 or R 10 is not 
halogen, cyano, or bonded to the carbon to which it 
is attached through a heteroatom; 

15 R 11 , is selected from H, Ci-g alkyl, C2-8 alkenyl, C2-8 
alkynyl , ( CR ' R 17 ) q 0H , ( CH 2 ) q SH , ( CR ' R 17 ) q 0R lld , 
( CH 2 ) q SR lld , ( CR ' R 17 ) q NR lla R 1 la ' , ( CH 2 ) r C ( 0 ) OH , 
(CH 2 ) r C (0) R llb , (CH 2 ) r C (0)NR lla R lla ' , 
( CH 2 ) q NR lla C ( 0 ) R lla , ( CH 2 ) q 0C ( 0 ) NR lla R lla ' , 

2 0 ( CH 2 ) gNR 1 la C ( 0 ) OR 1 lb , ( CH 2 ) gNR 1 la C ( 0 ) NHR 1 la , 

(CH 2 ) r C (0) 0R llb , (CH 2 ) q 0C (O) R llb , (CH 2 ) q S(0)pR^ ; 

(CH 2 ) q S (0) 2 NRH a Rll a ' , (CH 2 ) q NR lla S (0) 2 R llb , Ci_ 6 
haloalkyl, a (CH 2 ) r -C3_io carbocyclic residue 
substituted with 0-5 R llc , and a (R' R 17 ) r -5-10 
25 membered heterocyclic system containing 1-4 

heteroatoms selected from N, 0, and S, substituted 
with 0-3 R llc ; 

R lla and R lla ', at each occurrence, are selected from H, 

3 0 Ci_ 6 alkyl, C 3 - 8 alkenyl, C 3 - 8 alkynyl, a (CH 2 ) r -C 3 _ 

10 carbocyclic residue substituted with 0-5 R lle , 
and a (CH 2 ) r -5-10 membered heterocyclic system 
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containing 1-4 heteroatoms selected from N, 0, and 
S, substituted with 0-3 R lle ; 

alternatively, R lla and R lla ' along with the N to which 
they are attached, jointo form a 5-6 membered 
heterocyclic system containing 1-2 heteroatoms 
selected from NR 11 ^, 0, and S and optionally fused 
with a benzene ring or a 6 -membered aromatic 
heterocycle; 

R llb , at each occurrence, is selected from Ci_6 alkyl, 

C3-8 alkenyl, C3-8 alkynyl, a (CH2) r -C3-6 carbocyclic 
residue substituted with 0-2 R lle / and a (CH 2 ) r -5-6 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 
with 0-3 R lle ; 

R llc , at each occurrence, is selected from C1-6 alkyl, 
C 2 -8 alkenyl, C2-8 alkynyl, (CH 2 ) r C 3 - 6 cycloalkyl, 
CI, Br, I, F, (CF 2 ) r CF 3 , N0 2 , CN, (CH 2 ) r NR llf R llf , 
(CH 2 ) r 0H, (CH 2 ) r 0Ci_ 4 alkyl r (CH 2 ) r SCi_ 4 alkyl, 
(CH 2 ) r C (0) OH, (CH 2 ) r C (0) R llb , (CH 2 ) r C (0) NR 11 ^ 1 ^ , 
(CH 2 ) r NR llf C(0)R lla , (CH 2 ) r C(0)OCi_ 4 alkyl, 
( CH 2 ) r 0C ( 0 ) R 1 lb , ( CH 2 ) r C ( =NR! 1 f ) NR 1 1 f R 1 1 f , 
(CH 2 ) r NHC (=NR llf ) NR llf R llf , (CH 2 ) r S (O) p R llb , 
(CH 2 ) r S (0) 2 NR llf R llf , (CH 2 ) r NR llf S (O) 2 R llb , and 
(CH 2 ) r phenyl substituted with 0-3 R lle ; 

R lld , at each occurrence, is selected from C1-6 alkyl, 

C3-6 alkenyl, C3-6 alkynyl, and a C3-10 carbocyclic 
residue substituted with 0-3 R llc ; 
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R lle , at each occurrence, is selected from Ci_6 alkyl, 
C2-8 alkenyl, C2-8 alkynyl, C3-6 cycloalkyl, CI, F, 
Br, I, CN, N0 2 , (CF 2 ) r CF 3 , (CH 2 ) r OCi_ 5 alkyl, OH, 
SH, (CH 2 ) r SCi_5 alkyl, (CH 2 ) r NR llf R llf , and 
5 (CH 2 ) r phenyl , wherein the phenyl on the 

(CH 2 ) r phenyl is substituted with 0-5 substituents 
selected from F, CI, Br, I, N0 2 , C 1 _ 6 alkyl, OH, and 
NR^fR^f; 

10 R llf , at each occurrence, is selected from H, C3.-6 alkyl, 
and C3-6 cycloalkyl; 
R llg -j_ s selected from H, C1-6 alkyl, C3-6 cycloalkyl, 
(CH 2 ) r phenyl, C(0)R llf , C(0)OR llh , and S02R llh ; 

15 R llh , at each occurrence, is selected from C1-6 alkyl, 
and C3-6 cycloalkyl; 

R 12 , is selected from H, C1-6 alkyl, C 2 _s alkenyl, C 2 _s 
alkynyl, (CHR' ) q OH, (CH 2 ) q SH, (CHR' ) q OR 12d , 

2 0 ( CH 2 ) q SR 12 d , ( CHR ' ) q NR 12a R 12a 9 , ( CH 2 ) r C ( O ) OH , 

( CH 2 ) r C ( O ) R 12b , ( CH 2 ) r C ( 0 ) NR 12a R 12a ' , 
(CH 2 ) q NR 12a C (O) R 12a , (CH 2 ) r OC (O) NR 12a R 12a ' , 
(CH 2 ) r NR 12a C (O) OR 12b , (CH 2 ) q NR 12a C (O) NHR 12a , 
( CH 2 ) r C ( 0 ) OR 1 2b , ( CH 2 ) q OC ( O ) R 12b , ( CH 2 ) q S ( O ) pR 1 2b , 

25 (CH 2 ) q S(0) 2 NRl 2a Rl 2a \ (CH 2 ) q NRl 2a S (O) 2 R 12b , Ci_ 6 

haloalkyl, a (CH 2 ) r -C3_io carbocyclic residue 
substituted with 0-5 R 12c , and a (R'R 17 ) r -5-10 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 

30 with 0-3 R 12c ; 
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R 12a and R 12a ', at each occurrence, are selected from H, 
Ci-6 alkyl, C3-8 alkenyl, C 3 _ 8 alkynyl, a (CH 2 ) r -C 3 _ 
10 carbocyclic residue substituted with 0-5 R 12e , 
and a (CH 2 ) r -5-10 membered heterocyclic system 
5 containing 1-4 heteroatoms selected from N, 0, and 

S, substituted with 0-3 R 12e ; 

alternatively, R 12a and R 12a '* along with the N to which 
they are attached, jointo form a 5-6 membered 
10 heterocyclic system containing 1-2 heteroatoms 

selected from NR 12 ^, O, and S and optionally fused 
with a benzene ring or a 6 -membered aromatic 
heterocycle; 

15 R 12b , at each occurrence, is selected from Ci_6 alkyl, 

C3-8 alkenyl, C3-8 alkynyl, a (CH 2 ) r -C3-6 carbocyclic 
residue substituted with 0-2 R 12e , and a (CH2) r -5-6 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 

20 with 0-3 R 12e ; 

R 12c , at each occurrence, is selected from Ci-e alkyl, 
C 2 -8 alkenyl, C2-8 alkynyl, (CH 2 ) r C3-6 cycloalkyl, 
CI, Br, I, F, (CF 2 ) r CF 3 , N0 2 , CN, (CH 2 ) r NR 12f R 12f , 

25 (CH 2 ) r OH, (CH 2 )rOCi- 4 alkyl, (CH 2 ) r SCi^ 4 alkyl, 

( CH 2 ) r C ( 0 ) OH , ( CH 2 ) r C ( 0 ) R 12b , ( CH2 ) r C ( 0 ) NR 12 f R 12 f , 
(CH 2 ) r NR 12f C(0)R 12a , (CH 2 )rC(0)OCi_ 4 alkyl, 
( CH 2 ) r OC ( O ) R 12b , ( CH 2 ) r C ( =NR 12 f ) NR 12 f R 12 f , 
( CH 2 ) r NHC ( =NR 12 f ) NR 12 f R 12 f , ( CH 2 ) r S ( O ) p R 12b , 

30 (CH 2 )rS(0) 2 NR 12f R 12f , (CH 2 ) r NR 12f S (O) 2 R 12b , and 

(CH 2 ) r phenyl substituted with 0-3 R 12e ; 



19 



XT XX / J_ U / UJ. V X 



R 12d , at each occurrence, is selected from methyl, CF 3 , 
C2-6 alkyl substituted with 0-3 R 12e , C3-6 alkenyl, 
C3-6 alkynyl, and a C3-10 carbocyclic residue 
substituted with 0-3 R 12c ; 

5 

R 12e , at each occurrence, is selected from C1-6 alkyl, 
C 2 -8 alkenyl, C 2 _ 8 alkynyl, C 3 _ 6 cycloalkyl, CI, F, 
Br, I, CN, N0 2 , (CF 2 ) r CF 3 , (CH 2 ) r OCi_ 5 alkyl, OH, 
SH, (CH 2 )rSCi- 5 alkyl, (CH 2 ) r NR 12f R 12f , and 
10 (CH 2 ) r phenyl; 

R 12f , at each occurrence, is selected from H, Ci_6 alkyl, 
and C3-6 cycloalkyl; 

15 R 12 ^ is selected from H, Ci-g alkyl, C3_6 cycloalkyl, 
(CH 2 ) r phenyl, C(0)R 12f , C(0)OR 12h , and S02R 12h ; 

R 12h , at each occurrence, is selected from C x -6 alkyl, 
and C3-6 cycloalkyl; 

20 

alternatively, R 11 and R 12 join to form a C3-10 

cycloalkyl, a 5-6-membered lactone or lactam, or a 
4-6-membered saturated heterocycle containing 1-2 
heteroatoms selected from 0, S, and NR 11 ^ and 
25 optionally fused with a benzene ring or a 6- 

membered aromatic heterocycle; 

R 13 , at each occurrence, is selected from C1-6 alkyl, 
C 2 -s alkenyl, C 2 - 8 alkynyl, C3-6 cycloalkyl, 
30 ( CF 2 ) W CF 3 , ( CH 2 ) q NR 13a R 1 3a ' , ( CHR ' ) q OH , ( CH 2 ) q OR 13b , 

( CH 2 ) q SH , ( CH 2 ) gSR 1 3b , ( CH 2 ) W C ( 0 ) OH , ( CH 2 ) W C ( 0 ) R 13b , 
(CH 2 ) w C(0)NR 13a R 13 a' , (CH 2 ) gNR 13d C (0) R 13a , 
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(CH 2 ) w C(0)OR 13b , (CH 2 ) q OC(0)R 1 3b / (C H 2 ) W S (O) p R 13b , 
(CH 2 ) w S(0) 2 NR 1 3aRl3a' / (CH 2 ) gNRl 3d S (0) 2 R 13b , and 
(CH 2 ) w -phenyl substituted with 0-3 R 13c ; 

5 R 13a and R 13a ', at each occurrence, are selected from H, 
Ci_6 alkyl, C3_6 cycloalkyl, and phenyl substituted 
with 0-3 R 13c ; 

R 13b , at each occurrence, is selected from Ci_6 alkyl, 
10 C 3 -6 

cycloalkyl, and phenyl substituted with 0-3 R 13c ; 

R 13c , at each occurrence, is selected from C±-s alkyl, 
C3-6 cycloalkyl, CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , 
15 (CH 2 ) r OCi_ 5 alkyl, (CH 2 ) r OH, (CH 2 ) r SCi_ 5 alkyl, and 

(CH 2 ) r NR 13d R 13d ; 

R 13d , at each occurrence, is selected from H, C1-6 alkyl, 
and C3-6 cycloalkyl; 

20 

R 14 , at each occurrence, is selected from H, Ci_6 alkyl, 
C 2 -s alkenyl, C 2 _ 8 alkynyl, (CH 2 ) r C3-6 cycloalkyl, 
CI, Br, I, F, N0 2 , CN, (CHR' ) r NR 14a R 14a ' , (CHR') r OH, 
(CHR') r 0(CHR') r R 14d , (CHR') r SH, (CHR' ) r C (O) H, 

25 (CHR') r S(CHR' ) r R 14d , (CHR' ) r C (O) OH, 

(CHR') r C(0) (CHR') r R 14b , (CHR' ) r C (O) NR 14a R 14a ' , 
(CHR') r NR 14f C(0) (CHR') r R 14b , (CHR' ) r OC (O) NR 14a R 14a ' , 
(CHR' ) r NR 14f C (O) 0 (CHR' ) r R 14b , (CHR' ) r C (0) 0 (CHR' ) r R 14d , 
(CHR') r OC(0) (CHR') r R 14b , (CHR' ) r C (=NR 14f ) NR 14a R 14a ' , 

30 (CHR') r NHC(=NR 14f )NR 14f R 14f , (CHR' ) r S (O) p (CHR' ) r R 14b , 

(CHR' ) r S (0) 2 NR 14a R 14a ' , (CHR' ) r NR 14f S (0) 2 (CHR' ) r R 14b , 
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Ci-6 haloalkyl, C2-8 alkenyl substituted with 0-3 
R' , C2-8 alkynyl substituted with 0-3 R' , 
( CHR ' ) r pheny 1 substituted with 0-3 R 14e , and a 
(CH2) r -5-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R 15e , or two R 14 substituents 
on adjacent atoms on ring A form to join a 5-6 
membered heterocyclic system containing 1-3 
heteroatoms selected from N, O, and S substituted 
with 0-2 R 15e ; 

R 14a and R 14a ' , at each occurrence, are selected from H, 
C1-6 alkyl, C 3 _ 8 alkenyl, C 3 _ 8 alkynyl, a (CH 2 ) r -C 3 _ 
10 carbocyclic residue substituted with 0-5 R 14e , 
and a (CH2) r -5-10 membered heterocyclic system 
containing 1-4 heteroatoms selected from N, O, and 
S, substituted with 0-2 R 14e ; 

R 14b , at each occurrence, is selected from Ci_6 alkyl, 

C3-8 alkenyl, C 3 _8 alkynyl, a (CH2 ) r ~C 3 _6 carbocyclic 
residue substituted with 0-3 R 14e , and (CH 2 ) r -5-6 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, 0, and S, substituted 
with 0-2 R 14e ; 

R 14d , at each occurrence, is selected from C 3 _8 alkenyl, 
C 3 - 8 alkynyl, methyl, CF 3 , C2-6 alkyl substituted 
with 0-3 R 14e , a (CH2) r _ C 3 -io carbocyclic residue 
substituted with 0-3 R 14e , and a (CH2) r 5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 
R 14e. 
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R 14e , at each occurrence, is selected from C\-e alkyl, 
C 2 -8 alkenyl, C 2 _ 8 alkynyl, (CH 2 ) r C 3 _ 6 cycloalkyl, 
CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3/ (CH 2 ) r OCi-5 alkyl, 
OH, SH, (CH 2 ) r SCi_ 5 alkyl, (CH 2 ) r NR 14f R 14 f , and 
(CH 2 ) r phenyl; 

R 14f , at each occurrence, is selected from H, Ci_6 alkyl, 
C3-6 cycloalkyl, and phenyl; 



10 



R 15 , at each occurrence, is selected from Ci_8 alkyl, 
(CH 2 ) r C 3 - 5 cycloalkyl, CI, Br, I, F, N0 2 , CN, 
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20 



25 



(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 
(CR'R 17 



r NR 15a R 15a ', (CR'R 17 ) r OH, 

r O(CHR') r R 15d , (CR'R 17 ) r SH, (CR' R 17 ) r C (0) H, 
r S(CHR') r R 1 5d, (CR'R 17 ) r C(0)OH, 
r C(0) (CHR') r R 15b , (CR'R 17 ) r C(0)NR 15a R 15a \ 
r NR 15f C(0) (CHR') r R 15b , 



r OC(0)NR 15a R 15a ', 
r NR 15f C (O) O (CHR' ) r R 15b , 



30 



rNR 15f c(0)NR 15f R 15f / 

r C (0)0 (CHR' ) r R 15d , (CR'R 17 ) r 0C(0) (CHR'^R 1 ^, 
r C(=NR 15f )NR 15a R 15a ', 
r NHC (=NR 15f )NR 15f R 15f , 

r S (O) p (CHR' ) r R 15b , (CR' R 17 ) r S (0) 2 NR 15a R 15a ' , 
r NR 15f S(0) 2 (CHR') r R 1 5b / Cl - 6 haloalkyl, C 2 _ 8 
alkenyl substituted with 0-3 R' , C 2 _s alkynyl 
substituted with 0-3 R' , (CR'R 17 ) r phenyl 
substituted with 0-3 R 15e , and a (CH 2 ) r -5-10 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 
with 0-2 R 15e ; 
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R 15a and R 15a ' , at each occurrence, are selected from H, 
Ci-6 alkyl, C3_ 8 alkenyl, C3-8 alkynyl, a (CH 2 ) r -C3_ 
10 carbocyclic residue substituted with 0-5 R 15e , 
and a (CH 2 ) r -5-10 membered heterocyclic system 
5 containing 1-4 heteroatoms selected from N, O, and 

S, substituted with 0-2 R 15e ; 

alternatively, R 15a and R 15a ', along with the N to which 
they are attached, jointo form a 5-6 membered 
10 heterocyclic system containing 1-2 heteroatoms 

selected from NR 15h , 0, and S and optionally fused 
with a benzene ring or a 6 -membered aromatic 
heterocycle; 



15 R 15b , at each occurrence, is selected from C±-e alkyl, 

C3- 8 alkenyl, C 3 _ 8 alkynyl, a (CH 2 ) r -C3_6 carbocyclic 
residue substituted with 0-3 R 15e , and (CH 2 ) r -5-6 
membered heterocyclic system containing 1-4 
heteroatoms selected from N, 0, and S, substituted 

20 with 0-2 R 15e ; 



R 15d , at each occurrence, is selected from C3-8 alkenyl, 
C3-8 alkynyl, methyl, CF 3 , C2-6 alkyl substituted 
with 0-3 R 15e , a (CH 2 ) r -C3_io carbocyclic residue 
25 substituted with 0-3 R 15e , and a (CH 2 ) r 5-6 membered 

heterocyclic system containing 1-4 heteroatoms 
selected from N, O, and S, substituted with 0-3 

R 15e ; 



30 R 15e , at each occurrence, is selected from Ci_6 alkyl, 2- 
cyanoethyl, C 2 _ 8 alkenyl, C 2 - 8 alkynyl, (CH 2 ) r C 3 - 6 
cycloalkyl, CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , 
(CH 2 ) r OCi- 5 alkyl, OH, SH, (CH 2 ) r SCi_ 5 alkyl, 
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(CH 2 )rNR 15f R 15f , (CH 2 ) r phenyl , and a heterocycle 
substituted with 0-1 R 15 s, wherein the heterocycle 
is selected from imidazole, thiazole, oxazole, 
pyrazole, 1,2, 4-triazole, 1,2, 3-triazole, 
5 isoxazole, and tetrazole, ; 

R 15f , at each occurrence, is selected from H, Ci-6 alkyl, 
C3-6 cycloalkyl, and phenyl; 

10 R 15 ^ is selected from methyl, ethyl, acetyl, and CF 3 ; 

R 15h is selected from H, Ci_6 alkyl, C3--6 cycloalkyl, 

(CH 2 ) r phenyl, C(0)R 15f , C(0)OR 15i , and S02R 15i ; 
R 15i , at each occurrence, is selected from C1-6 alkyl, 
15 C3-6 cycloalkyl; 



R 16 , at each occurrence, is selected from C1-8 alkyl, 
C 2 -8 alkenyl, C 2 -8 alkynyl, (CH 2 ) r C3- 6 cycloalkyl, 

20 CI, Br, I, F, N0 2 , CN, (CHR' ) r NR 16a R 16a ' , (CHR') r OH, 

(CHR' ) r O (CHR' ) r R 16d , (CHR' ) r SH, (CHR' ) r C (O) H, 
(CHR' ) r S (CHR' ) r R 16d , (CHR' ) r C (0) OH, 
(CHR # ) r C (0) (CHR' ) r R 16b , (CHR' ) r C (O) NR 16a R 16a ' , 
(CHR' ) r NR 16f C (O) (CHR' ) r R 16b , (CHR' ) r C (0) 0 (CHR' ) r R 16d , 

25 (CHR' ) r 0C (0) (CHR' ) r R 16b , (CHR' ) r C ( =NR 16f ) NR 16a R 16a ' , 

(CHR' ) r NHC (=NR 16f )NR 16f R 16f , (CHR' ) r S (O) p (CHR' ) r R 16b , 
(CHR' ) r S (O) 2 NR 16a R 16a ' , (CHR' ) r NR 16f S (0) 2 (CHR' ) r R 16b , 
C1-6 haloalkyl, C 2 _8 alkenyl substituted with 0-3 
R', C 2 _8 alkynyl substituted with 0-3 R', and 

30 (CHR') r phenyl substituted with 0-3 R 16e ; 
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R 16a and R 16a ', at each occurrence, are selected from H, 
Ci-6 alkyl, C 3 _8 alkenyl, C3-8 alkynyl, a (CH 2 ) r -C3- 
10 carbocyclic residue substituted with 0-5 R 16e , 
and a (CH2) r -5-10 membered heterocyclic system 
5 containing 1-4 heteroatoms selected from N, O, and 

S, substituted with 0-2 R 16e ; 

R 16b , at each occurrence, is selected from C1-6 alkyl, 

C3-8 alkenyl, C3_8 alkynyl, a (CH2) r C3-6 carbocyclic 
10 residue substituted with 0-3 R 16e , and a (CH 2 ) r -5-6 

membered heterocyclic system containing 1-4 
heteroatoms selected from N, O, and S, substituted 
with 0-2 R 16e ; 

15 R 16d , at each occurrence, is selected from C3-8 alkenyl, 
C3-8 alkynyl, methyl, CF 3 , C2-6 alkyl substituted 
with 0-3 R 16e , a (CH2) r -C3_io carbocyclic residue 
substituted with 0-3 R 16e , and a (CH 2 ) r -5-6 membered 
heterocyclic system containing 1-4 heteroatoms 

20 selected from N, 0, and S, substituted with 0-3 

R 16e. 

R 16e , at each occurrence, is selected from C1-6 alkyl, 
C 2 _8 alkenyl, C2-8 alkynyl, (CH 2 ) r C 3 -6 cycloalkyl, 
25 CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , (CH 2 ) r OCi-5 alkyl, 

OH, SH, (CH 2 )rSCi- 5 alkyl, (CH 2 ) r NR 16f R 16f , and 
(CH 2 ) r phenyl; 

R 16f , at each occurrence, is selected from H, C1-5 alkyl, 
3 0 and C3-6 cycloalkyl, and phenyl; 

R 17 , at each occurrence, is independently selected from 
H and methyl; 
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R' , at each occurrence, is selected from H, Ci_6 alkyl, 
C3_g alkenyl, C3-8 alkynyl, (CH2) r C3-6 cycloalkyl, 
and (CH2) r phenyl substituted with R 15e ; 

5 

g is selected from 0, 1, 2, 3, and 4; 
v is selected from 0, 1, and 2; 
10 t is selected from 1 and 2; 
w is selected from 0 and 1; 
r is selected from 0, 1, 2, 3, 4, and 5; 

15 

q is selected from 1, 2, 3, 4, and 5; and 

p is selected from 0, 1, and 2. 

20 [2] In another embodiment, the present invention 

provides novel compounds of formula (I) : 

Z is selected from O, S, N(CN) , and N(CONH 2 ); 

25 R 2 is selected from H and Ci_4 alkyl; 

R 6 , at each occurrence, is selected from C1-4 alkyl, C2-8 
alkenyl, C2-8 alkynyl, (CH 2 ) r c 3-6 cycloalkyl, 
(CF 2 ) r CF 3 , CN, (CH 2 ) r OH, (CH 2 ) r OR 6b , (CH 2 ) r C (O) R 6b , 
30 (CH 2 ) r C(0)NR 6a R 6 a\ (CH 2 ) r NR 6d C (0) R 6a , and 

(CH 2 ) t Phenyl substituted with 0-3 R 6c ; 

R 6a and R 6a ', at each occurrence, are selected from H, 
C1-6 
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alkyl, C3-6 cycloalkyl, and phenyl substituted with 
0-3 R 6c ; 

R 6b , at each occurrence, is selected from C1-6 alkyl, 
C3-6 

cycloalkyl, and phenyl substituted with 0-3 R 5c ; 

R 6c , at each occurrence, is selected from Ci_6 alkyl, C3- 
6 cycloalkyl, CI, F, Br, I, CN, N0 2 , (CF 2 )rCF 3 , 
(CH 2 ) r OCi_ 5 alkyl, (CH 2 ) r OH, (CH 2 ) r SC x _ 5 alkyl, and 
(CH 2 ) r NR 6d R 6d ; 

R 6d , at each occurrence, is selected from H, C1-6 alkyl, 
and C3-6 cycloalkyl; 

R 13 , at each occurrence, is selected from C1-4 alkyl, C 3 - 
6 cycloalkyl, (CH 2 ) NR 13a R 13a ' , (CHR')OH, (CH 2 )OR 13b , 
(CH 2 ) w C(0)R 13b , (CH 2 ) w C(0)NR 13a R 13a \ 
(CH 2 )NR 13d C(0)R 13a , (CH 2 ) w S(0) 2 NR 13a R 13a ' , 
(CH 2 )NR 13d S(0) 2 R 13b , and (CH 2 ) w -phenyl substituted 
with 0-3 R 13c ; 

R 13a and R 13a ', at each occurrence, are selected from H, 
Ci_6 alkyl, C3-6 cycloalkyl, and phenyl substituted 
with 0-3 R 13c ; 

R 13b , at each occurrence, is selected from Ci_6 alkyl, 
C3-6 

cycloalkyl, and phenyl substituted with 0-3 R 13c ; 
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R 13c , at each occurrence, is selected from Ci-e alkyl, 
C3-6 cycloalkyl, CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3/ 
(CH 2 ) r OCi- 5 alkyl, (CH 2 ) r OH, and (CH 2 ) r NR 13d R 13d ; 

R 13d , at each occurrence, is selected from H, C1-6 alkyl, 
and C3-6 cycloalkyl; 

v is selected from 0, 1 and 2; 

q is selected from 1, 2, and 3; and 

r is selected from 0, 1, 2, and 3. 

[3] In another embodiment the present invention 
provides novel compounds of formula (I) : 



E is -(C=O)-(CR 9 R 10 ) V "(CR 11 R 12 )-, - ( S0 2 ) - (CR 9 R 10 ) v - 
(CR 11 R 12 ) _ / 



R 3 is selected from a (CH 2 ) 2 N (CH 3 ) 2 , (CR 3 'H) r -carbocyclic 

residue substituted with 0-5 R 15 , wherein the 
carbocyclic residue is selected from phenyl, C3-6 
cycloalkyl, naphthyl, and adamantyl; and a 
(CR 3 'H) r -heterocyclic system substituted with 0-3 
R 15 , wherein the heterocyclic system is selected 
from pyridinyl, thiophenyl, furanyl, indazolyl, 




'9 



or 
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benzothiazolyl , benzimidazolyl , benzothiophenyl , 
benzof uranyl , benzoxazolyl , benzisoxazolyl , 
quinolinyl, isoquinolinyl , imidazolyl, indolyl, 
indolinyl, isoindolyl, isothiadiazolyl , isoxazolyl, 
5 piperidinyl, pyrrazolyl, 1 , 2 , 4-triazolyl , 1,2,3- 

triazolyl, tetrazolyl, thiadiazolyl , thiazolyl, 
oxazolyl, pyrazinyl, and pyrimidinyl ; and 



R 5 is selected from (CR 5 'H) t -phenyl substituted with 0-5 
10 R 16 ; and a (CR 5 'H) t -heterocyclic system substituted 

with 0-3 R 16 , wherein the heterocyclic system is 
selected from pyridinyl, thiophenyl, f uranyl, 
indazolyl , benzothiazolyl , benzimidazolyl , 
benzothiophenyl , benzof uranyl , benzoxazolyl , 
15 benzisoxazolyl, quinolinyl, isoquinolinyl, 

imidazolyl, indolyl, indolinyl, isoindolyl, 
isothiadiazolyl , isoxazolyl , piperidinyl , 
pyrrazolyl, 1,2, 4-triazolyl, 1,2, 3-triazolyl , 
tetrazolyl, thiadiazolyl , thiazolyl, oxazolyl, 
20 pyrazinyl, and pyrimidinyl. 

[4] In another embodiment the present invention 
provides novel compounds of formula (I-i) : 

Z 

U 

K N— E— N N— R 3 

25 W H H 

(I-i) 

R 16 , at each occurrence, is selected from C±s alkyl, 
(CH 2 ) r C3-6 cycloalkyl, CF 3 , CI, Br, I, F, 
(CH 2 ) r NR 16a R 16a \ N0 2 , CN, OH, (CH 2 ) r OR 16d , 
3 0 ( CH 2 ) r C ( O ) R 16b , ( CH 2 ) r C ( 0 ) NR 16a R 16a ' , 

( CH 2 ) rNR 1 6 f C ( 0 ) R 1 6b , ( CH 2 ) r S ( O ) pR 1 6b , 
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(CH 2 ) r S(0) 2 NR 16a R 16a ' , (CH 2 ) r NR 16f S(0) 2 R 16b , and 
(CH 2 ) r phenyl substituted with 0-3 R 16e ; 

R 16a and R 16a ', at each occurrence, are selected from H, 



substituted with 0-3 R 16e ; 

R 16b , at each occurrence, is selected from Ci_6 alkyl, 

C 3 _6 cycloalkyl, and (CH 2 ) r phenyl substituted with 



R 16d , at each occurrence, is selected from Ci_6 alkyl and 
phenyl ; 

15 R 16e , at each occurrence, is selected from Ci_6 alkyl, 

CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , OH, and (CH 2 ) r OC!_ 
5 alkyl; and 

R 16f , at each occurrence, is selected from H, and C1-5 
20 alkyl. 

[5] In another embodiment the present invention 
provides novel compounds of formula (I-ii) : 



5 



Ci_6 alkyl, C3_6 cycloalkyl, and (CH 2 ) r phenyl 



10 



0-3 R 16e ; 



25 




Z 
11 

"N— E— N N— R 3 
H H 



(I-ii) 
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R 16 , at each occurrence, is selected from Cis alkyl, 
(CH 2 ) r C 3 _ 6 cycloalkyl, CF 3 , Cl, Br, I, F, 
(CH 2 ) r NR 16a R 16a \ N0 2 , CN, OH, (CH 2 ) r OR 16d , 
(CH 2 ) r C (0) R 16b , (CH 2 ) r C (0)NR 16a Rl6 a ' , 
(CH 2 ) r NR 16f C (O) R 16b , (CH 2 ) r S (0) p R 16b , 
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(CH 2 ) r S (O) 2 NR 16a R 16a ' , (CH 2 ) r NR 16f S (0) 2 R 16b , and 
(CH 2 ) r phenyl substituted with 0-3 R 16e ; 

R 16a and R 16a ', at each occurrence, are selected from H, 



substituted with 0-3 R 16e ; 

R 16b , at each occurrence, is selected from Ci_6 alkyl, 

C3-6 cycloalkyl, and (CH 2 ) r phenyl substituted with 



R 16d , at each occurrence, is selected from C1-6 alkyl and 
phenyl ; 

15 R 16e , at each occurrence, is selected from C1-6 alkyl, 

CI, F, Br, I, CN, N0 2 , (CF 2 ) r CF 3 , OH, and (CH 2 ) r OCi_ 
5 alkyl; and 

R 16f , at each occurrence, is selected from H, and C1-5 
2 0 alkyl. 

[6] In another embodiment the present invention 
provides novel compounds of formula (I-i) : 

25 R 5 is CH 2 phenyl substituted with 0-3 R 16 ; 



5 



C1-6 alkyl, C3-6 cycloalkyl, and (CH 2 ) r phenyl 



10 



0-3 R 16e ; 



E is -(C=O)-(CR 9 R 10 ) v -(CR 11 R 12 )-, or 
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r is selected from 0, 1, and 2. 
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[7] In another embodiment the present invention 
provides novel compounds of formula (I-ii) : 



R 5 is CH2phenyl substituted with 0-3 R 16 ; and 

10 

r is selected from 0, 1, and 2. 

[8] In another embodiment the present invention 
provides novel compounds of formula (I-i) : 



J is selected from CH2 and CHR 5 ; 
K is selected from CH 2 and CHR 5 ; 
20 L is selected from CH2 and CHR 5 ; 

R 3 is a (CH 2 ) r -C3_io carbocyclic residue substituted with 

0-3 R 15 , wherein the carbocyclic residue is 
selected from cyclopropyl, cyclobutyl, cyclopentyl, 
25 cyclohexyl, phenyl, naphthyl and adamantyl, and a 



5 E is -(C=O)-(CR 9 R 10 ) v -(CR 1:L R 12 )-, or 



O 
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(CR 3 'H) r -heterocyclic system substituted with 0-3 

R 15 , wherein the heterocyclic system is selected 
from pyridinyl, thiophenyl, furanyl, indazolyl, 
benzothiazolyl , benzimidazolyl , benzothiophenyl , 
benzof uranyl , benzoxazolyl , benzisoxazolyl , 



quinolinyl, isoquinolinyl , imidazolyl, indolyl, 
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indolinyl , isoindolyl , isothiadiazolyl , isoxazolyl , 
piperidinyl, pyrrazolyl, 1 , 2 , 4- triazolyl , 1,2,3- 
triazolyl, tetrazolyl, thiadiazolyl , thiazolyl, 
oxazolyl, pyrazinyl, and pyrimidinyl . 

[9] In another embodiment the present invention 
provides novel compounds of formula (I-ii) : 

K is selected from CH 2 and CHR 5 ; 

L is selected from CH2 and CHR 5 ; and 

R 3 is a (CH 2 ) r -C3_io carbocyclic residue substituted with 

0-3 R 15 , wherein the carbocyclic residue is 
selected from cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, phenyl, naphthyl and adamantyl, and a 
(CR 3 'H) r -heterocyclic system substituted with 0-3 

R 15 r wherein the heterocyclic system is selected 
from pyridinyl, thiophenyl, furanyl, indazolyl, 
benzothiazolyl , benzimidazolyl , benzothiophenyl , 
benzof uranyl , benzoxazolyl , benzisoxazolyl , 
quinolinyl, isoquinolinyl , imidazolyl, indolyl, 
indolinyl , isoindolyl , isothiadiazolyl , isoxazolyl , 
piperidinyl, pyrrazolyl, 1 , 2 , 4- triazolyl , 1,2,3- 
triazolyl, tetrazolyl, thiadiazolyl, thiazolyl, 
oxazolyl, pyrazinyl, and pyrimidinyl. 

[10] In another embodiment the present invention 
provides novel compounds of formula (I) : 

M is absent or selected from CH 2 ; 
Q is CH 2 ; 
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J is CH 2 ; 

K and L are independently selected from CH 2 and CHR 5 ; 
5 Z is O f S, NCN, or NCONH 2 ; 

R 1 is H; 
R 2 is H; 

10 

R 3 is selected from a (CH 2 ) r N(CH 3 ) 2 / a (CH 2 ) r -C 3 -io 

carbocyclic residue substituted with 0-3 R 15 , 
wherein the carbocyclic residue is selected from 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
15 phenyl, naphthyl and adamantyl, and a (CR 3 'H) r - 

heterocyclic system substituted with 0-3 R 15 , 
wherein the heterocyclic system is selected from 
pyridinyl, thiophenyl, f uranyl, indazolyl, 
benzothiazolyl , benzimidazolyl , benzothiophenyl , 

2 0 benzof uranyl , benzoxazolyl , benzisoxazolyl , 

quinolinyl, isoquinolinyl , imidazolyl, indolyl, 
indolinyl , isoindolyl , isothiadiazolyl , isoxazolyl , 
piperidinyl, pyrrazolyl, 1 , 2 , 4-triazolyl , 1,2,3- 
triazolyl, tetrazolyl, thiadiazolyl, thiazolyl, 

25 oxazolyl, pyrazinyl, and pyrimidinyl; and 

R 5 is selected from a CH 2 -phenyl substituted with 0-5 

R 16 and a CH 2 -heterocyclic system substituted with 

0-3 R 16 , wherein the heterocyclic system is 
30 selected from pyridinyl, thiophenyl, f uranyl, 

indazolyl , benzothiazolyl , benzimidazolyl , 
benzothiophenyl , benzof uranyl , benzoxazolyl , 
benzisoxazolyl , quinolinyl , isoquinolinyl , 
imidazolyl, indolyl, indolinyl, isoindolyl, 
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isothiadiazolyl , isoxazolyl , piperidinyl , 
pyrrazolyl, 1,2, 4-triazolyl, 1,2, 3-triazolyl, 
tetrazolyl, thiadiazolyl , thiazolyl, oxazolyl, 
pyrazinyl, and pyrimidinyl . 

[11] In another embodiment, the present invention 
provides compounds of formula (II) : 



or stereoisomers or pharmaceutical ly acceptable salts 
thereof, wherein: 

J, K, and L are independently selected from CH2 and 
CHR 5 ; 

Z is selected from 0, and N(CN) ; 



E is - (C=0) - (CR 9 R 10 ) V -CR 1:L R 12 -, or ^ — / ; 
Ring A is cyclohexyl; 

R 3 is selected from CH 2 ) r N (CH 3 ) 2 1 cyclopropyl, -CH 2 - 

cyclopropyl, phenyl substituted with 0-2 R 15 ; and a 
(CH 2 ) r -5-10 membered heterocyclic system containing 
1-4 heteroatoms selected from N, O, and S, 
substituted with 0-2 R 15 , wherein the heterocyclic 
system is selected from morpholinyl, pyridinyl, and 
thiazolyl; 




(ID 



O 




5 



10 



R 5 is selected from a -CH 2 -phenyl substituted with 0-2 

R 9 is selected from H, OH, N(CO)CH 3/ and NR 9a R 9a ''* 

R 9a and R 9a ', at each occurrence, are selected from H, 
methyl, ethyl, propyl, butyl, i-butyl; 

alternatively, R 9 and R 10 join to form cyclohexyl; 

R 11 is selected from H, methyl, (CH 2 ) r CONR lla R lla ' , 

C(0)OR llb , and a (CH 2 ) -heterocyclic system, wherein 
the heterocyclic system is selected from 
morpholinyl and piperidinyl; 

R lla and R lla ' are independently selected from H, methyl, 
ethyl, propyl, i-propyl, butyl, i-butyl and t- 
butyl ; 



20 alternatively, R lla and R lla ' along with the N to which 
they are attached, join to form a 5-6 membered 
heterocyclic system, wherein the heterocyclic 
system is selected from morpholinyl, piperidinyl, 
pyrrolidinyl, azapanyl, and N-methylpiperazinyl ; 

25 

R llb is CH 2 -phenyl ;R 11( 3 is selected from H, methyl, 

ethyl, propyl, i-propyl, C(0)OR llh , and S02R llh ; 

R llh is selected from methyl, ethyl, propyl, i-propyl, 
30 butyl, i-butyl and t-butyl; 



15 



R 12 is H; 
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or alternatively, R 11 and R 12 join to form cyclopropyl, 
cyclopentyl , cyclohexyl , benzocyclopentyl , 
benzocyclohexyl , tetrahydropyan, tetrahydrof uran, 
or a 5 - 6 -member ed saturated heterocycle containing 
5 NR 11 ^ selected f rompyrrolidine, and piperidine 

ring; 

R 15 , at each occurrence, is selected from methyl, ethyl, 
propyl, i-propyl, butyl, i-butyl, pentyl, CF 3 , Cl, 

10 Br, I, F, N0 2 , CN, OH, OCH 3 , C(0)OR 15b C(0)OH, 

C(0)CH 3 , C (0)NR 15a R 15a ' and a 5-6 membered 
heterocyclic system containing 1-4 heteroatoms 
selected from N, 0, and S, substituted with 0-2 
R 15e , wherein the heterocyclic system is selected 

15 from triazolyl, imidazolyl, tetrazolyl, pyrazolyl, 

oxazolyl, and isoxazolyl; 

R 15a and R 15a ' are selected from hydrogen, methyl, ethyl, 
propyl, i-propyl, butyl, t-butyl, and a 
20 heterocyclic system containing 1-4 heteroatoms 

selected from N, 0, and S, substituted with 0-2 
R 15e , wherein the heterocyclic system is selected 
from morpholinyl; 

25 R 15b is selected from methyl and benzyl; 

R 15e is selected from methyl, ethyl and 2-cyanoethyl; 

R 16 , at each occurrence, is selected from Cl, Br, I, and 
30 F, 

v is 0 or 1; and 

r is 0, 1, or 2 . 

38 
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[12] In another embodiment, the present invention 
provides compounds of formula (I), wherein the compound 
is selected from: 

N- (3 , 5-diacetylphenyl) -N'-[3-[ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piper idinyl ] -3 -oxopropyl ] -urea ; 



N' ' -cyano-N- (3, 5-diacetylphenyl) -N' - [3- [ (3S) -3- [ (4- 
10 f luorophenyl) methyl ]piperidinyl] -3 -oxopropyl] - 

guanidine; 

N- (3-acetylphenyl) -N ' - [ (IS, 2S) -2- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piper idinyl ] carbonyl ] cyclohexyl 
15 ]-urea; 

N- (3-acetylphenyl ) -N ' - [ (lR,2R)-2-[ [ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -urea; 

20 

N-[ (lR,2R)-2-[ [ (3S)-3-[ (4- 

f luorophenyl) methyl] piperidinyl] carbonyl] cyclohexyl 
] -N' - [3- (l-methyl-lH-tetrazol-5-yl) phenyl] -urea; 

25 N-[ (lR,2R)-2-[ [ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -N ' - [4- (l-methyl-lH-tetrazol-5-yl) phenyl] -urea; 

N' '-cyano-N-t (lR,2R)-2-[ [ (3S)-3-[ (4- 
3 0 f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 

] -N 1 - [4- (l-methyl-lH-tetrazol-5-yl)phenyl] - 
guanidine; 
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N-[ (lR,2R)-2-[[ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -N ' - (4-pyridinyl) -urea; 

N-[(lR,2R)-2-[[(3S)-3-[(4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -N' - [2- (4-morpholinyl) ethyl] -urea; 

N ' '-cyano-N-E (lR,2R)-2-[ [ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -N 1 - [3- (l-methyl-lH-tetrazol-5-yl)phenyl] - 
guanidine; 

N- [2- (dime thy lamino) ethyl ] -N ' - [ (1R, 2R) -2- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -urea; 

N- ( 5-acetyl-4-methyl-2- thiazolyl ) -N' - [ (1R, 2R) -2- [ [ (3S) - 
3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] eye lohexy 1 
] -urea; 

N- (3-acetylphenyl) -N' - [1- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -urea; 

N- [3, 5-bis (l-methyl-lH-tetrazol-5-yl)phenyl] -N 1 - 
[ (lR,2R)-2-[ [ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] eye lohexy 1 
] -urea; 

N- [3 , 5-di (lH-imidazol- 1-yl) phenyl ] -N' - [ (1R, 2R) -2- [ [ (3S) - 
3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -urea; 
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N- [3 , 5-di (1H-I f 2 , 4-triazol-l-yl) phenyl] -N' - [ (1R, 2R) -2- 
[[(3S)-3-[(4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 

1 - urea; 

N- (3-acetylphenyl) -N' - [1- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopenty 
1] -urea; 

N- (3-acetylphenyl) -N' - [1- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopropy 
1] -urea; 

N- (3-acetylphenyl) -N' - [2- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] -2 , 3 - 
dihydro-lH-inden-2-yl] -urea; 

N- (3-acetylphenyl) -N' - [2- [ [ (3S) -3- [ (4- 

f luorophenyl) methyl] piperidinyl] carbonyl] -1,2,3,4- 
tetrahydro-2 -naphthalenyl ] -urea ; 

N- (5-acetyl-4-methyl-2-thiazolyl ) -N' - [1- [ [ (3S) -3- [ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopropy 
1] -urea; 

N- (3-acetylphenyl) -N' - [2- [ (3S) -3- [ (4- 

f luorophenyl) methyl] piperidinyl] -2-oxoethyl] -urea; 

N- [3, 5-bis (l-ethyl-lH-tetrazol-5-yl)phenyl] -N' - [ (1R,2R) - 

2- [ [ (3S)-3-[ (4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclohexyl 
] -urea; 
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N-[l-[ [ (3S)-3-[ (4- 

f luorophenyl) methyl] piper idinyl] carbonyl] cyclopropy 
1] -N ' - [3- (l-methyl-lH-tetrazol-5-yl)phenyl] -urea; 

5 (alpha-lS,3S) -3- [ (4-f luorophenyl ) methyl] -alpha- [ [ [ [3-(l- 
methyl-lH-tetrazol-5- 

yl) phenyl] amino] carbonyl] amino] -gamma-oxo-1- 
piperidinebutanoic acid, phenylmethyl ester; 

10 (alpha-lS, 3S) -3- [ (4-f luorophenyl) methyl] -N-methyl-alpha- 
[ [ [ [3- (l-methyl-lH-tetrazol-5- 
yl) phenyl] amino] carbonyl] amino] -gamma-oxo-1- 
piper idinebutanamide ; 

15 N- [ (IS) -3- [ (3S) -3- [ (4-f luorophenyl) methyl] piper idinyl] - 
1- (4-morpholinylcarbonyl) -3-oxopropyl] -N' - [3- (1- 
methyl -iH-tetrazol- 5 -yl) phenyl] -urea; 

3-[[[[(lR,2R)-2-[[(3S)-3-[(4- 
2 0 f luorophenyl ) methyl ] piper idinyl ] carbonyl ] cyclohexyl 

] amino] carbonyl] amino] -benzoic acid, ethyl ester; 

3-[[[[(lR,2R)-2-[[(3S)-3-[(4- 

f luorophenyl) methyl] piper idinyl] carbonyl] cyclohexyl 
25 ] amino] carbonyl] amino] benzoic acid; 

N-[l-[[(3S)-3-[(4- 

f luorophenyl) methyl] piper idinyl] carbonyl] cyclopropy 
1] -N' - [3- (4-morpholinylcarbonyl) phenyl] -urea; 

30 

N-[(lR,2R)-2-[[(3S)-3-[(4- 

f luorophenyl) methyl] piper idinyl] carbonyl] cyclohexyl 
] -N' - [2-methoxy-5- (l-methyl-lH-tetrazol-5- 
y 1 ) phenyl ] -urea ; 

35 
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N- [3- [1- ( 2-cyanoethyl ) - lH-tetrazol- 5 -yl] phenyl] -N 1 - 
[(lR,2R)-2-[[(3S)-3-[(4- 

f luorophenyl) methyl] piperidinyl] carbonyl] cyclohexyl 
] -urea; 

N-[(lR,2R)-2-[[(3S)-3-[(4- 

f luorophenyl ) methyl ] piper idinyl ] carbonyl ] cyclohexyl 
] -N ' - [3- (lH-tetrazol-5-yl) phenyl] -urea; 



10 3-[[[[l-[[(3S)-3-[<4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopropy 
1] amino] carbonyl] amino] -4-methoxy-N-methyl- 
benz amide; 

15 N-[l-[[(3S)-3-[(4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopropy 
1] -N' - [2-methoxy-5- (4-morpholinylcarbonyl)phenyl] - 
urea; 

20 N- [ (IS) -3- [ (3S) -3- [ ( 4- f luorophenyl) methyl] piperidinyl ] - 
3-oxo-l- (1-pyrrolidinylcarbonyl) propyl] -N ' - [3- (1- 
methyl-lH-tetrazol-5-yl) phenyl] -urea; 

- (alpha-lS, 3S) -N- (1 , 1-dimethylethyl ) -3- [ (4- 
25 f luorophenyl) methyl] -alpha- [ [ [ [3- ( 1-methyl-lH- 

tetrazol - 5 -yl) phenyl] amino] carbonyl] amino] -gamma - 
oxo-l-piperidinebutanamide, 

N- [ (IS) -3- [ (3S) -3- [ (4-fluorophenyl)methyl]piperidinyl] - 
3 0 3-oxo-l- (1 -piper idinylcarbonyl) propyl] -N' - [3- (1- 

methyl-lH-tetrazol-5-yl) phenyl] -urea; 

N- (3-acetylphenyl) -N' - [ (2S) -2-amino-3- [ (3S) -3- [ (4- 

f luorophenyl) methyl] piperidinyl] -3-oxopropyl] -urea; 

35 
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N- ( 3 -acetylphenyl ) -N ' - [ (2R) -2-amino-3- [ (3S) -3- [ (4- 

f luorophenyl) methyl ] piper idinyl] -3-oxopropyl] -urea; 

3-[[[[l-[[(3S>-3-[<4- 

f luorophenyl ) methyl ] piperidinyl ] carbonyl ] cyclopropy 
1] amino] carbonyl] amino] -4-methoxybenzamide; 

N- [ (IS) -3- [ (3S) -3- [ ( 4- f luorophenyl) methyl] piperidinyl] - 
1- [ ( 4 -me thyl-1 -piper a zinyl) carbonyl] -3-oxopropyl] - 
N ' - [3- (l-methyl-lH-tetrazol-5-yl) phenyl] -urea; 

N- [ (IS) -3- [ (3S) -3- [ (4-f luorophenyl) methyl] piperidinyl] - 
1- (4-morpholinylmethyl) -3-oxopropyl] -N' - [3- ti- 
me thy 1 - 1H- te trazol- 5 -yl ) phenyl ] -urea ; 

N l ' -cyano-N- [ (15) -3- [ (3S) -3- [ (4- 

f luorophenyl) methyl] piperidinyl] -1- (4- 
morpholinylmethyl ) -3-oxopropyl] -N* - [3- ( 1-methyl-lH- 
tetrazol-5-yl) phenyl] -guanidine 

3- [ (4-f luorophenyl) methyl ] -2\T,2\7-dime thy 1 -alpha- [[[ [3 - ti- 
me thyl-lH-te trazol- 5 -yl) phenyl] amino] carbonyl] amino] - 
gamma-oxo- (alpha- 15, 35) - 1-piperidinebutanamide 

N-{ (IS) -1- ( { [ (3-acetylanilino) carbonyl] amino}methyl) -2- 
[ (3S) -3- (4-f luorobenzyl) piperidinyl] -2- 
oxoethyl } acetamide ; 

N- { (1R) -1- ( { [ (3-acetylanilino) carbonyl] amino} methyl) -2- 
[ (3S) -3- (4-f luorobenzyl) piperidinyl] -2- 
oxoethyl } acetamide ; 

3-[ ({ [ (15) -3- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 
( 4-morpholinylmethyl) -3- 

oxopropy 1 ] amino } carbonyl ) amino ] -2\7-methylbenzamide ; 
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N- (3-chlorophenyl) -N % - [ (IS) -3- [ (3S) -3- (4-f luorobenzyl) - 
1-piperidinyl] -1- (4-morpholinylmethyl) -3- 
oxopr opyl ] urea ; 

N- (3-cyanophenyl) -N 1 - [ (IS) -3- [ (3S) -3- (4-f luorobenzyl) -1 
piperidinyl] -1- (4-morpholinylmethyl) -3- 
oxopropy 1 ] urea ; 

N- [ (IS) -3- [ (3S) -3- (4-f luorobenzyl) -1-piperidinyl] -1- (4- 
morpholinylmethyl) -3-oxopropyl] -W - (3- 
methoxyphenyl ) urea ; 

2V-cyclopropyl-i\r - [ (IS) -3- t (3S) -3- (4-f luorobenzyl) -1- 
piperidinyl] -1- (4-morpholinylmethyl) -3- 
oxopropy 1 ] urea 

N- (cyclopropylmethyl) -N 1 - [ (IS) -3- [ (3S) -3- (4- 
f luorobenzyl ) -1-piperidinyl] -1- (4- 
morpholinylmethyl ) -3-oxopropyl ] urea; 

benzyl 3- [ ( { [ (IS) -3- [ (3S) -3- (4-f luorobenzyl) -1- 
piperidinyl] -1- (4-morpholinylmethyl) -3- 
oxopropyl] amino }carbonyl) amino] -4-methoxybenzoate ; 

N- ( 5 -acetyl -4 -methyl- 1 , 3-thiazol-2-yl) -N' - [ (IS) -3- [ (3S) 
3- (4-f luorobenzyl) -1-piperidinyl] -3-oxo-l- (1- 
piper idinylmethyl ) propyl ] urea ; 

N- t (IS, 2R) -3- [ (3S) -3- (4-f luorobenzyl) -1-piperidinyl] -2- 
methyl-1- (4-morpholinylcarbonyl) -3-oxopropyl] -N' - 
[ 3 - ( 1 -methyl - 1H- te t raazol - 5 -yl ) phenyl ] urea ; 
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3- [ ( { [ (IS, 2R) -3- [ (3S) -3- (4-f luorobenzyl ) -1-piperidinyl] 
2-methyl-l- (4-morpholinylcarbonyl) -3- 
oxopropyl] amino }carbonyl) amino] -N-methylbenzamide; 

N- ( 3 , 5-diacetylphenyl ) -N l - { (1R) -3- [ (35) -3- (4- 
f luorobenzyl) -1-piperidinyl] -l-methyl-3- 
oxopropyl } urea ; 

N-{ (1R) -3- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 

methyl- 3 -oxopropyl }-i\T - [3- (l-methyl-lff-tetraazol-5 
y 1 ) phenyl ] urea ; 

N-{ (25) -3- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -2- 

methyl -3 -oxopropyl }-2\T - [3- ( l-methyl-lff-tetraazol-5 
yl ) phenyl ] urea ; 

N- (3-acetylphenyl) -N* - { (15) -l-{ [ tert- 

butyl (methyl) amino] methyl} -3- [ (35) -3- (4- 

f luorobenzyl) -1-piperidinyl] -3 -oxopropyl } urea; 

N-{ {2R) -3- [ (35) -3- (4-f luorobenzyl ) -1-piperidinyl] -2- 

methyl-3 -oxopropyl }-2\T - [3- ( 1-methyl-lff- tetraazol-5 
yl ) phenyl ] urea ; 

(25) -N-cyclopropyl-4- [ (35) -3- (4-f luorobenzyl) -1- 

piperidinyl] -2- [ ( { [3- (l-methyl-ltf-tetraazol-5- 
yl) phenyl] amino } carbonyl ) amino] -4-oxobutanamide; 

N- ( (1R) -2- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 
{ [ ( { [3- (l-methyl-ltf-tetraazol-5- 
yl ) phenyl ] amino } carbonyl) amino] methyl} -2- 
oxoethyl ) acetamide ; 



46 



xrn— / 10 / i^x v 



W- [ (15) -3- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 

(hexahydro-lH-azepin-l-ylcarbonyl) -3-oxopropyl] -N % 
[ 3 - ( 1 -methyl -Iff- tetraazol-5-yl ) phenyl ] urea ; 

N- (l-{2- [ (35) -3- (4-f luorobenzyl) - 1 -piper idinyl ] -2- 

oxoethyl}cyclopropyl) -2\T - [3- (1-methyl-lH-tetraazol 
5 -y 1 ) phenyl ] urea ; 

N- ( (1R) -2- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 
{ [ ( { [3- (l-methyl-lH-tetraazol-5- 

y 1 ) phenyl ] amino } carbony 1 ) amino ] methyl } - 2 - oxoe thy 1 ) 
2 , 2-dimethylpropanamide; 

N-{ (lH)-l-[ ({ [ (5-acetyl-4-methyl-l,3-thiazol-2- 

yl) amino] carbonyl} amino) methyl] -2-[(3 5)-3-(4- 
f luorobenzyl) -1-piperidinyl] -2-oxoethyl}-2 , 2- 
dimethylpropanamide ; 

N-{ (15) -l-{ [ tert-butyl (methyl) amino] methyl} -3- [ (35) -3- 
( 4-f luorobenzyl) -1-piperidinyl] -3-oxopropyl} -N 1 - [3 
( 1 -methyl -lH-tetraazol- 5 -yl ) phenyl ] urea ; 

N- (5-acetyl-4-methyl-l / 3-thiazol-2-yl ) -N' - { (2R) -2- 

(diisobutylamino) -3- [ (35) -3- (4-f luorobenzyl) -1- 
piperidinyl] - 3-oxopropyl} urea; 

N-{ (2R) -2- (diisobutylamino) -3- [ (35) -3- (4-f luorobenzyl ) - 
1-piperidinyl] -3-oxopropyl} -AT - [3- ( 1 -methyl -1H- 
te traazol - 5 -yl ) phenyl ] urea ; 

N- ( 5-acetyl- 4 -methyl- 1 , 3-thiazol-2-yl) -N* - { (15) -1- 

{ [ tert-butyl (methyl) amino] methyl} -3- [ (35) -3- (4- 
f luorobenzyl ) - 1 -piper idinyl ] - 3 -oxopropy 1 } urea ; 
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N-{ (1R) -3- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 
methyl-3-oxopropyl}-2\T - ( 4 -pyr idinyl) urea; 

N- (5-acetyl-4-methyl-l, 3-thiazol-2-yl) - w -{ (1R, 2R) -3- 
5 [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -2-hydroxy- 

1 -methyl - 3 - oxopr opy 1 } urea ; 

N- (3 , 5-diacetylphenyl) -N' - { (1R, 2R) -3- [ (35) -3- (4- 

f luorobenzyl) -1-piperidinyl] -2-hydroxy-l-methyl-3- 
1 0 oxopropy 1 } urea ; 

N-{3- [ (dime thy lamino) methyl] phenyl }-I\T - ( (1R, 2R) -2- 
{ [ (3R) -3- (4-f luorobenzyl) -1- 
piperidinyl] carbonyl } eye lohexyl) urea; 

15 

3- ( { [ (1- { [ (35) -3- (4-f luorobenzyl) -1- 

piper idinyl ] carbonyl } cyclopropyl ) amino ] carbonyl } ami 
no) ben z amide; 

20 N- (l-{ [ (35) -3- (4-f luorobenzyl) -1- 

piperidinyl] carbonyl} cyclopropyl) -N l - [2-methoxy-5- 
( 1 -methyl -iH-tetraazol- 5 -yl) phenyl] urea; 

N-(l-{ [ (35) -3- (4-f luorobenzyl) -1- 
25 . piper idinyl] carbonyl} cyclopropyl) -N } - [3- (5-methyl- 

lH-tetraazol-l-yl) phenyl] urea; 

N-{ (1R) -2- [ (35) -3- (4-f luorobenzyl) -1-piperidinyl] -1- 

methyl-2-oxoethyl} -W - [3- ( l-methyl-lH-tetraazol-5- 
30 yl) phenyl] urea; and 

N- (3 , 5 -diacetylphenyl ) -N' - { (15) -2- [ (35) -3- (4- 

f luorobenzyl) -1-piperidinyl] -l-methyl-2-oxoethyl}urea . 
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In another embodiment, the present invention 
provides a pharmaceutical composition, comprising a 
pharmaceutically acceptable carrier and a 
therapeutically effective amount of a compound of the 
5 present invention . 

In another embodiment, the present invention 
provides a method for modulation of chemokine receptor 
activity comprising administering to a patient in need 
10 thereof a therapeutically effective amount of a compound 
of the present invention. 

In another embodiment, the present invention 
provides a method for treating inflammatory disorders 
15 comprising administering to a patient in need thereof a 
therapeutically effective amount of a compound of the 
present invention 

In another embodiment, the present invention 
20 provides a method for treating or preventing disorders 
selected from asthma, allergic rhinitis, atopic 
dermatitis, inflammatory bowel diseases, idiopathic 
pulmonary fibrosis, bullous pemphigoid, helminthic 
parasitic infections, allergic colitis, eczema, 
25 conjunctivitis, transplantation, familial eosinophilia, 
eosinophilic cellulitis, eosinophilic pneumonias, 
eosinophilic fasciitis, eosinophilic gastroenteritis, 
drug induced eosinophilia, HIV infection, cystic 
fibrosis, Churg-Strauss syndrome, lymphoma, Hodgkin's 
30 disease, and colonic carcinoma. 

In another embodiment, the compound of Formula (I) 
Z 

K N— E— N N— R 3 
is H H 
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In another embodiment, the compound of Formula (I) 
Z 

^ 11 

K N— E— N^N-R 3 
is L ^ H H 

5 In another embodiment, J is CH 2 , K is selected from 

CH 2 and CHR 5 , and L is selected from CH 2 and CHR 5 , 
wherein at least one of K or L contains an R 5 . 

In another embodiment, K is selected from CHR 5 and 
10 L is CH 2 . 

In another embodiment, L is selected from CHR 5 and 
K is CH 2 . 

15 In another embodiment, 

E is -(C=O)-(CR 9 R 10 ) v -(CR 11 R 12 )-, 



20 




In another embodiment 
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E is - (C=0) - (CR 9 R 10 ) v - (CR 11 !* 12 ) -, 



5 




, or 



In another embodiment 
E is -(C=O)-(CR 9 R 10 ) v -(CR 11 R 12 )-, - ( S0 2 ) - (CR 9 R 10 ) v - 
(CRUR 12 )-, 

10 

O 




In another embodiment, E is - (C=0) - (CR 9 R 10 ) v - 
15 (CR n R 12 ) . 



O 



In another embodiment, E is 




In another embodiment, Z is selected from O and 
20 N(CN). 
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In another embodiment, Ring A is cyclohexyl, 
cyclopropyl, cyclobutyl, cyclopentyl, cycloheptyl, or 
phenyl . 

5 In another embodiment, Ring A is cyclohexyl. 

In another embodiment, R 2 is H. 

In another embodiment, R 3 is selected from a 
10 (CR 3 'R 3 " ) r -C3_8 carbocyclic residue substituted with 0-5 
R 15 ; a (CR 3 'R 3 " ) r -C9_io carbocyclic residue substituted 
with 0-4 R 15 ; and a (CR 3 ' R 3 " ) r -5-10 membered heterocyclic 
system containing 1-4 heteroatoms selected from N, O, 
and S, substituted with 0-3 R 15 . 

15 

In another embodiment, R 3 is selected from 
(CH 2 ) r N(CH 3 ) 2 . 

In another embodiment, R 3 is selected from a 
20 (CR 3 'H) r -carbocyclic residue substituted with 0-5 R 15 , 

wherein the carbocyclic residue is selected from phenyl, 
(CH 2 )-C3_6 cycloalkyl, naphthyl, and adamantyl ; and a 

(CR 3 'H) r -heterocyclic system substituted with 0-3 R 15 , 
wherein the heterocyclic system is selected from 

25 pyridinyl, thiophenyl, furanyl, indazolyl, 

benzothiazolyl , benzimidazolyl , benzo thiophenyl , 
benzof uranyl , benzoxazolyl , benzisoxazolyl , quinolinyl , 
isoquinolinyl , imidazolyl, indolyl, indolinyl, 
isoindolyl, isothiadiazolyl , isoxazolyl, piperidinyl, 

3 0 pyrrazolyl, 1 , 2 , 4-triazolyl , 1, 2 , 3-triazolyl , 
tetrazolyl, thiadiazolyl, thiazolyl, oxazolyl, 
pyrazinyl, and pyrimidinyl. 
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In another embodiment, R 3 is selected from a phenyl 
substituted with 0-2 R 15 ; and a (CH 2 ) r -5-10 membered 
heterocyclic system containing 1-4 heteroatoms selected 
from N, O, and S, substituted with 0-2 R 15 , wherein the 
5 heterocyclic system is selected from pyridinyl, 
thiazolyl, and r is 0 or 1 . 



In another embodiment, R 5 is selected from 
10 (CR 5 'H) t -phenyl substituted with 0-5 R 16 ; and a (CR 5 'H) t - 
heterocyclic system substituted with 0-3 R 16 , wherein 
the heterocyclic system is selected from pyridinyl, 
thiophenyl, furanyl, indazolyl, benzothiazolyl , 
benzimidazolyl , benzothiophenyl , benzof uranyl , 
15 benzoxazolyl , benzisoxazolyl , quinolinyl, isoquinolinyl , 
imidazolyl, indolyl, indolinyl, isoindolyl, 
isothiadiazolyl , isoxazolyl , piperidinyl , pyrrazolyl , 
1,2, 4-triazolyl , 1,2, 3- triazolyl , tetrazolyl , 
thiadiazolyl , thiazolyl, oxazolyl, pyrazinyl, and 
2 0 pyr imidinyl . 

In another embodiment, R 5 is selected from a CH 2 -C 3 _ 
10 carbocyclic residue substituted with 1-5 R 16 and a 
CH 2 -heterocyclic system substituted with 0-3 R 15 , 

25 wherein the heterocyclic system is selected from 
pyridinyl, thiophenyl, furanyl, indazolyl, 
benzothiazolyl , benzimidazolyl , benzothiophenyl , 
benzof uranyl , benzoxazolyl , benzisoxazolyl , quinolinyl , 
isoquinolinyl, imidazolyl, indolyl, indolinyl, 

30 isoindolyl, isothiadiazolyl, isoxazolyl, piperidinyl, 
pyrrazolyl , 1,2, 4-triazolyl , 1,2, 3 -triazolyl, 
tetrazolyl, thiadiazolyl, thiazolyl, oxazolyl, 
pyrazinyl, and pyrimidinyl. 
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In another embodiment, R 5 is CH 2 -phenyl substituted 
with 0-3 R 16 . 

In another embodiment, R 11 and R 12 join to form 
5 cyclopropyl, cyclopentyl, cyclohexyl, benzocyclopentyl , 
benzocyclohexyl, tetrahydropyan, and tetrahydrof uran, or 
a 5-6-membered saturated heterocycle containing NR 11 ^ 
pyrrolidine, and piperidine ring. 

10 In another embodiment, v is 0 . 

It is understood that any and all embodiments of 
the present invention may be taken in conjunction with 
any other embodiment to describe additional even more 
15 preferred embodiments of the present invention. 

Furthermore, any elements of an embodiment are meant to 
be combined with any and all other elements from any of 
the embodiments to describe additional embodiments. 

20 DEFINITIONS 

The compounds herein described may have asymmetric 
centers . Compounds of the present invention containing 
an asymmetrically substituted atom may be isolated in 
optically active or racemic forms. It is well known in 

25 the art how to prepare optically active forms, such as 
by resolution of racemic forms or by synthesis from 
optically active starting materials. Many geometric 
isomers of olefins, C=N double bonds, and the like can 
also be present in the compounds described herein, and 

3 0 all such stable isomers are contemplated in the present 
invention. Cis and trans geometric isomers of the 
compounds of the present invention are described and may 
be isolated as a mixture of isomers or as separated 
isomeric forms. All chiral, diastereomeric , racemic 

35 forms and all geometric isomeric forms of a structure 
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are intended, unless the specific stereochemistry or 
isomeric form is specifically indicated. 

The term "substituted, " as used herein, means that 
any one or more hydrogens on the designated atom is 
5 replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is 
not exceeded, and that the substitution results in a 
stable compound. When a substituent is keto (i.e., =0) , 
then 2 hydrogens on the atom are replaced. 

10 When any variable (e.g., R a ) occurs more than one 

time in any constituent or formula for a compound, its 
definition at each occurrence is independent of its 
definition at every other occurrence. Thus, for 
example, if a group is shown to be substituted with 0-2 

15 R a , then said group may optionally be substituted with 
up to two R a groups and R a at each occurrence is 
selected independently from the definition of R a . Also, 
combinations of substituents and/or variables are 
permissible only if such combinations result in stable 

2 0 compounds. 

When a bond to a substituent is shown to cross a 
bond connecting two atoms in a ring, then such 
substituent may be bonded to any atom on the ring. When 
a substituent is listed without indicating the atom via 

25 which such substituent is bonded to the rest of the 

compound of a given formula, then such substituent may 
be bonded via any atom in such substituent. 
Combinations of substituents and/or variables are 
permissible only if such combinations result in stable 

30 compounds. 

As used herein, "Ci-8 alkyl" is intended to include 
both branched and straight-chain saturated aliphatic 
hydrocarbon groups having the specified number of carbon 
atoms, examples of which include, but are not limited 

35 to, methyl , ethyl , n-propyl , i -propyl , n-butyl , i -butyl , 
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sec-butyl, t-butyl, pentyl, and hexyl . Ci_8 alkyl, is 
intended to include Ci, C2, C3, C4, C5, C$, C7 , and Cg 
alkyl groups. "Alkenyl" is intended to include 
hydrocarbon chains of either a straight or branched 
5 configuration and one or more unsaturated carbon-carbon 
bonds which may occur in any stable point along the 
chain, such as ethenyl, propenyl, and the like. 
"Alkynyl" is intended to include hydrocarbon chains of 
either a straight or branched configuration and one or 

10 more unsaturated triple carbon-carbon bonds which may 
occur in any stable point along the chain, such as 
ethynyl, propynyl, and the like. "03-5 cycloalkyl" is 
intended to include saturated ring groups having the 
specified number of carbon atoms in the ring, including 

15 mono-, bi-, or poly-cyclic ring systems, such as 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
cycloheptyl in the case of C7 cycloalkyl. C3-6 
cycloalkyl, is intended to include C3, C4, C5, and C6 
cycloalkyl groups 

2 0 "Halo" or "halogen" as used herein refers to 

fluoro, chloro, bromo, and iodo; and "haloalkyl" is 
intended to include both branched and straight-chain 
saturated aliphatic hydrocarbon groups, for example CF3, 
having the specified number of carbon atoms, substituted 
25 with 1 or more halogen (for example -C V F W where v = 1 to 
3 and w = 1 to (2v+l) ) . 

As used herein, the term " 5-6-membered cyclic 
ketal" is intended to mean 2 , 2-disubstituted 1,3- 
dioxolane or 2 , 2-disubstituted 1,3-dioxane and their 

3 0 derivatives. 

As used herein, "carbocycle" or "carbocyclic 
residue" is intended to mean any stable 3, 4, 5, 6, or 
7-membered monocyclic or bicyclic or 7, 8, 9, 10, 11, 
12, or 13-membered bicyclic or tricyclic, any of which 
35 may be saturated, partially unsaturated, or aromatic. 
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Examples of such carbocycles include, but are not 
limited to, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, adamantyl, cyclooctyl, ; 
[3.3. 0] bicyclooctane, [4.3. 0] bicyclononane, 
5 [4.4. OJbicyclodecane (decalin) , [2.2 . 2]bicyclooctane, 
fluorenyl, phenyl, naphthyl, indanyl, adamantyl, or 
tetrahydronaphthyl (tetralin) . 

As used herein, the term "heterocycle" or 
"heterocyclic system" is intended to mean a stable 5, 6, 

10 or 7-membered monocyclic or bicyclic or 7 , 8, 9, or 10- 
membered bicyclic heterocyclic ring which is saturated, 
partially unsaturated or unsaturated (aromatic) , and 
which consists of carbon atoms and 1, 2, 3, or 4 
heteroatoms independently selected from the group 

15 consisting of N, NH, O and S and including any bicyclic 
group in which any of the above-defined heterocyclic 
rings is fused to a benzene ring. The nitrogen and 
sulfur heteroatoms may optionally be oxidized. The 
heterocyclic ring may be attached to its pendant group 

2 0 at any heteroatom or carbon atom which results in a 
stable structure. The heterocyclic rings described 
herein may be substituted on carbon or on a nitrogen 
atom if the resulting compound is stable. If 
specifically noted, a nitrogen in the heterocycle may 

25 optionally be quaternized. It is preferred that when 
the total number of S and O atoms in the heterocycle 
exceeds 1, then these heteroatoms are not adjacent to 
one another. As used herein, the term "aromatic 
heterocyclic system" is intended to mean a stable 5- to 

30 7- membered monocyclic or bicyclic or 7- to 10-membered 
bicyclic heterocyclic aromatic ring which consists of 
carbon atoms and from 1 to 4 heterotams independently 
selected from the group consisting of N, 0 and S. 
Examples of heterocycles include, but are not 

35 limited to, lH-indazole, 2 -pyrrol idonyl, 2H,6H-1,5,2- 
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dithiazinyl , 2H-pyrrolyl , 3H-indolyl , 4-piperidonyl , 
4aH-carbazole, 4H-quinolizinyl , 6H-1, 2 , 5-thiadiazinyl, 
acridinyl, azocinyl, benzimidazolyl, benzof uranyl, 
benzothiof uranyl , benzothiophenyl , benzoxazolyl , 
5 benzthiazolyl, benztriazolyl , benztetrazolyl , 

benzisoxazolyl , benzisothiazolyl , benzimidazalonyl , 
carbazolyl, 4aH-carbazolyl , p-carbolinyl , chromanyl, 
chromenyl, cinnolinyl, decahydroquinolinyl , 2H, 6H-1, 5, 2- 
dithiazinyl, dihydrofuro [2 , 3-jb] tetrahydrofuran, f uranyl, 
10 furazanyl, imidazolidinyl , imidazolinyl, imidazolyl, 1H- 
indazolyl, indolenyl, indolinyl, indolizinyl, indolyl, 
isobenzof uranyl , isochromanyl , isoindazolyl , 
isoindolinyl , isoindolyl , isoquinolinyl 

(benzimidazolyl) , isothiazolyl , isoxazolyl, morpholinyl, 
15 naphthyridinyl , octahydroisoquinolinyl , oxadiazolyl , 

1.2. 3 - oxadiazolyl , 1,2, 4-oxadiazolyl , 1,2, 5-oxadiazolyl , 

1.3. 4- oxadiazolyl , oxazolidinyl . , oxazolyl , 
oxazolidinylperimidinyl , phenanthridinyl , 
phenanthrolinyl , phenarsazinyl , phenazinyl , 

2 0 phenothiazinyl , phenoxathiinyl , phenoxazinyl , 

phthalazinyl , piperazinyl , piperidinyl , pteridinyl , 
piper idonyl, 4-piperidonyl, pteridinyl, purinyl, 
pyranyl, pyrazinyl, pyrazolidinyl , pyrazolinyl, 
pyrazolyl , pyridazinyl , pyr idooxazole , pyrido imidazole , 
25 pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, 
pyrrolidinyl, pyrrolinyl, pyrrolyl, quinazolinyl , 
quinolinyl , 4H-quinolizinyl , quinoxalinyl , 
quinuclidinyl , carbolinyl , tetrahydrof uranyl , 
tetrahydroisoquinolinyl , tetrahydroquinolinyl , 6H-1 , 2 , 5- 

3 0 thiadiazinyl, 1,2, 3-thiadiazolyl , 1,2, 4-thiadiazolyl , 

1.2. 5- thiadiazolyl , 1,3, 4-thiadiazolyl , thianthrenyl , 
thiazolyl , thienyl , thienothiazolyl , thienooxazolyl , 
thienoimidazolyl , thiophenyl, triazinyl, 1,2,3- 
triazolyl, 1,2, 4-triazolyl, 1,2, 5-triazolyl, 1,3,4- 

35 triazolyl, tetrazolyl, and xanthenyl . Preferred 
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heterocycles include, but are not limited to, pyridinyl, 
thiophenyl, furanyl, indazolyl, benzothiazolyl , 
benzimidazolyl , benzothiaphenyl , benzof uranyl , 
benzoxazolyl , benzisoxazolyl , quinolinyl , isoquinolinyl , 
5 imidazolyl, indolyl, isoidolyl, piperidinyl, 

piperidonyl, 4 -piperidonyl , piperonyl, pyrrazolyl, 
1,2, 4-triazolyl, 1,2, 3-triazolyl, tetrazolyl, thiazolyl, 
oxazolyl, pyrazinyl, and pyrimidinyl . Also included are 
fused ring and spiro compounds containing, for example, 

10 the above heterocycles . 

The phrase "pharmaceutically acceptable" is 
employed herein to refer to those compounds, materials, 
compositions, and/ or dosage forms which are, within the 
scope of sound medical judgment, suitable for use in 

15 contact with the tissues of human beings and animals 
without excessive toxicity, irritation, allergic 
response, or other problem or complication, commensurate 
with a reasonable benefit/risk ratio. 

As used herein, "pharmaceutically acceptable salts" 

20 refer to derivatives of the disclosed compounds wherein 
the parent compound is modified by making acid or base 
salts thereof. Examples of pharmaceutically acceptable 
salts include, but are not limited to, mineral or 
organic acid salts of basic residues such as amines; 

25 alkali or organic salts of acidic residues such as 

carboxylic acids; and the like. The pharmaceutically 
acceptable salts include the conventional non- toxic 
salts or the quaternary ammonium salts of the parent 
compound formed, for example, from non- toxic inorganic 

3 0 or organic acids. For example, such conventional non- 
toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, 
phosphoric, nitric and the like; and the salts prepared 
from organic acids such as acetic, propionic, succinic, 

35 glycolic, stearic, lactic, malic, tartaric, citric, 
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ascorbic, pamoic, maleic, hydroxymaleic , phenylacetic, 
glutamic, benzoic, salicylic, sulfanilic, 2- 
acetoxybenzoic , f umaric , toluenesulf onic , 
methanesulfonic, ethane disulfonic, oxalic, isethionic, 
5 and the like. 

The pharmaceutical ly acceptable salts of the 
present invention can be synthesized from the parent 
compound which contains a basic or acidic moiety by 
conventional chemical methods. Generally, such salts 

10 can be prepared by reacting the free acid or base forms 
of these compounds with a stoichiometric amount of the 
appropriate base or acid in water or in an organic 
solvent, or in a mixture of the two; generally, 
nonaqueous media like ether, ethyl acetate, ethanol, 

15 isopropanol, or acetonitrile are preferred. Lists of 
suitable salts are found in Remington's Pharmaceutical 
Sciences , 17th ed. , Mack Publishing Company, Easton, PA, 
1985, p. 1418, the disclosure of which is hereby 
incorporated by reference. 

20 Since prodrugs are known to enhance numerous 

desirable qualities of pharmaceuticals (e.g., 
solubility, bioavailability, manufacturing, etc..) the 
compounds of the present invention may be delivered in 
prodrug form. Thus, the present invention is intended 

25 to cover prodrugs of the presently claimed compounds, 
methods of delivering the same and compositions 
containing the same. "Prodrugs" are intended to include 
any covalently bonded carriers which release an active 
parent drug of the present invention in vivo when such 

30 prodrug is administered to a mammalian subject. 

Prodrugs the present invention are prepared by modifying 
functional groups present in the compound in such a way 
that the modifications are cleaved, either in routine 
manipulation or in vivo, to the parent compound. 

35 Prodrugs include compounds of the present invention 
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wherein a hydroxy, amino, or sulfhydryl group is bonded 
to any group that, when the prodrug of the present 
invention is administered to a mammalian subject, it 
cleaves to form a free hydroxyl, free amino, or free 
5 sulfhydryl group, respectively. Examples of prodrugs 
include, but are not limited to, acetate, formate and 
benzoate derivatives of alcohol and amine functional 
groups in the compounds of the present invention. 

"Stable compound" and "stable structure" are meant 
10 to indicate a compound that is sufficiently robust to 
survive isolation to a useful degree of purity from a 
reaction mixture, and formulation into an efficacious 
therapeutic agent. 



15 SYNTHESIS 

The compounds of Formula I can be prepared using 
the reactions and techniques described below. The 
reactions are performed in a solvent appropriate to the 
reagents and materials employed and suitable for the 

2 0 transformations being effected. It will be understood 
by those skilled in the art of organic synthesis that 
the functionality present on the molecule should be 
consistent with the transformations proposed. This will 
sometimes require a judgment to modify the order of the 

25 synthetic steps or to select one particular process 
scheme over another in order to obtain a desired 
compound of the invention. It will also be recognized 
that another major consideration in the planning of any 
synthetic route in this field is the judicious choice of 

30 the protecting group used for protection of the reactive 
functional groups present in the compounds described in 
this invention. An authoritative account describing the 
many alternatives to the trained practitioner is Greene 
and Wuts (Protective Groups In Organic Synthesis, Wiley 

35 and Sons, 1991) . 
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Generally, compounds described in the scope of this 
patent application can be synthesized by the route 
described in Scheme 1. Note that only one substitution 
pattern has been drawn for demonstration purposes, but 
5 more substitutents on the pyrrolidine or piperidine ring 
can be present as stipulated in the scope of this 
application. Thus, the appropriately substituted 
pyrrolidine (n=0) or piperidine (n=l) 1 is acylated or 
sulfonated by a N-protected acid chloride or 

10 sulf onylchloride 2, (X=C1 and where E represents a 

linkage described within the scope of this application 
in its fully elaborated form with the appropriate 
protecting groups as understood by one skilled in the 
art or in a precursor form which can be later elaborated 

15 into its final form by methods familiar to one skilled 

in the art) in the presence of base or an acid scavenger 
to yield the piperidinyl- or pyrrolidinylcarbonyl or 
piperidinyl- or pyrrolidinylsulf onyl protected amines 3.. 

The coupling can be performed at -7 8°C to room 
20 temperature to the reflux temperature of the solvent. 
Aqueous base such as NaOH, KOH, etc. may be employed 
under Schotten-Baumann conditions. Amine bases can also 
be employed such as Huenig's base or triethylamine in an 
inert solvent. Acid scavengers can also be employed 
25 such as but not limited to K2C03, Na2C03, etc. Coupling 

can also be done via the free carboxylic acid and the 
pyrrolidine /piperidine base by a variety of methods 
familiar to one skilled in the art. Some of the 
coupling reagents include but are not limited to DCC 

30 (dicyclohexylcarbodiimide) , EDC (N-ethyl, N'- 

dimethylaminopropylcarbodiimide) , BOP (Benzotriazol-1- 

yloxy) tris (dimethyl amino) phosphonium 

hexaf luorophosphate) , PyBOP (Benzotriazol-1- 

yloxy) tripyrrolidinophosphonium hexaf luorophosphate) , 

35 HATU (0- (7-Azabenzotriazol-l-yl) -N, N, N ' ,N'- 
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tetramethyluronium hexaf luorophosphate) , TBTU (0- 
(Benzotriazol-l-yl) -N, N, N' , N' -tetramethyluronium 
tetraf luoroborate) , etc., in an inert solvent such as 
DMF, THF, methylene chloride, etc. The non-diimide 
5 coupling reagents also might require the presence of a 
base such as triethylamine, Huenig's base, etc. The 
protecting group is subsequently removed to yield amine 
4,. Protecting groups include phthalimide which can be 
removed by hydrazine, a reaction familiar to one skilled 

10 in the art; bis-BOC which can be removed by either TFA 
or HCl dissolved in a suitable solvent, both procedures 
being familiar to one skilled in the art; a nitro group 
instead of an amine which can be reduced to yield an 
amine by conditions familiar to one skilled in the art; 

15 2, 4 -dimethyl pyrrole (S. P. Breukelman, et al . J. Chem. 
Soc. Perkin Trans. I, 1984, 2801); N-1,1,4,4- 
Tetramethyl-disilylazacyclopentane ( STABASE ) ( S . Dj uric , 
J. Venit, and P. Magnus Tet. Lett 1981, 22, 1787) and 
other protecting groups. Reaction with an isocyanate or 

20 isothiocyanate 5. (Z = 0,S) yields urea or thiourea 6.. 
Reaction with a chlorof ormate or chlorothiof ormate 1_ 
(Z=0,S) such as o- , p-nitrophenyl-chlorof ormate or 
phenylchlorof ormate (or their thiocarbonyl equivalents) , 
followed by diplacement with an amine 9, also yields the 

2 5 corresponding urea or thiourea £. Likewise, reaction of 

carbamate 8. (Y = H, or 2- or 4-N02) with disubstituted 
amine 1_0 yields trisubstituted urea or thiourea 12 . 
Reaction of the amine 4 with an N, N-disubstituted 
carbamoyl chloride 11 (or its thiocarbonyl equivalent) 

3 0 yields the corresponding N, N-disubstituted urea or 

thiourea 2=2.- Amine A can also be reductively aminated 
to yield L3 by conditions familiar to one skilled in the 
art and by the following conditions: Abdel-Magid, A. F. # 
et al. Tet. Lett. 1990, 31, (39) 5595-5598. This 
3 5 secondary amine can subsequently be reacted with 
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isocyanates or isothiocyanates to yield trisubstituted 
ureas 14 or with carbamoyl chlorides to yield 
tetrasubstituted ureas 15 . 
SCHEME 1 
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One can also convert amine 4 or 13. into an 
isocyanate, isothiocyanate, carbamoyl chloride or its 
thiocarbonyl equivalent (isocyanate: Nowakowski, J. J 
Prakt. Chem/Chem-Ztg 1996, 338 (7), 667-671; Knoelker, 
5 H.-J.et al., Angew. Chem. 1995, 107 (22), 2746-2749; 

Nowick, J. S.et al . , J. Org. Chem. 1996, 61 (11), 3929- 
3934; Staab, H. A.; Benz, W.; Angew Chem 1961, 73; 
isothiocyanate: Strekowski L.et al . , J. Heterocycl. 
Chem. 1996, 33 (6), 1685-1688; Kutschy, Pet al . , 

10 Synlett. 1997, (3), 289-290) carbamoyl chloride: Hintze, 
F . ; Hoppe, D.; Synthesis (1992) 12, 1216-1218; 
thiocarbamoyl chloride: Ried, W. ; Hillenbrand, H. ; 
Oertel, G. ; Justus Liebigs Ann Chem 1954, 590) (these 
reactions are not shown in Scheme 1) . These 

15 isocyanates, isothiocyantes , carbamoyl chlorides or 

thiocarbamoyl chlorides can then be reacted with R 2 r3nh 
to yield di- or trisubstituted ureas or thioureas 12 . 
An additional urea forming reaction involves the 
reaction of carbonyldiimidazole (CDI) (Romine, J. L.; 

20 Martin, S. W. ; Meanwell, N . A.; Epperson, J. R. ; 

Synthesis 1994 (8), 846-850) with 4 followed by reaction 
of the intermediate imidazolide with 9. or in the 
reversed sequence (9. + CDI, followed by 4) . Activation 
of imidazolide intermediates also facilitates urea 

25 formation (Bailey, R. A., et al . , Tet. Lett. 1998, 39, 
6267-6270) . One can also use 13 and 10 with CDI. The 
urea forming reactions are done in an aprotic inert 
solvent such as THF, toluene, DMF, etc., at room 
temperature to the reflux temperature of the solvent and 

30 can employ the use of an acid scavenger or base when 
necessary such as carbonate and bicarbonate salts, 
triethylamine, DBU, Huenig's base, DMAP, etc. One can 
also make ureas (or thioureas) using the 

phenylcarbamates (or thiocarbamates) of amine R 2 r3nh, 

35 namely R 2 R 3 N- (C=0) -OPh (or R 2 R 3 N- (C=S) -OPh) (and 
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substituted phenyl carbamates such as 

nitrophenylcarbamates) , and reacting them with 4 or 13. 
to yield urea or thiourea 15. (this procedure is not 
shown in Scheme 1 but is similar in concept to 4 being 
5 converted to the carbamate 8 and then to the urea 6.. 

Substituted pyrrolidines and piperidines 1 can 
either be obtained commercially or be prepared as shown 
in Scheme 2. Commercially available N-benzylpiperid-3- 
one 16 can be debenzylated and protected with a BOC 

10 group employing reactions familiar to one skilled in the 
art. Subsequent Wittig reaction followed by reduction 
and deprotection yields piperidine 2_0 employing 
reactions familiar to one skilled in the art. 
Substituted pyrrolidines may be made by a similar 

15 reaction sequence. Other isomers and analogs around the 
piperidine ring can also be made by a similar reaction 
sequence. Chiral pyrrolidines/piperidines can be 
synthesized via asymmetric hydrogenation of 18 using 
chiral catalysts (see Parshall, G.W. Homogeneous 

20 Catalysis, John Wiley and Sons, New York: 1980, pp. 43- 
45; Collman, J. P., Hegedus, L.S. Principles and 
Applications of Organotransition Metal Chemistry, 
University Science Books, Mill Valley, CA, 1980, pp. 
341-348) . 
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The cyanoguanidines (Z = N-CN) can be synthesized 
by the method of K. S. Atwal, et al. and references 
5 contained therein (J. Med. Chem. (1998) 41, 217-275). 
The nitroethylene analog (Z = C-N02) can be synthesized 
by the method of F. Moimas, et al . (Synthesis 1985, 509- 
510) and references contained therein. The 
malononitrile analog (Z = C(CN)2) may be synthesized by 
10 the method of S. Sasho, et al. (J. Med. Chem. 1993, 36, 
572-579) . 

Guanidines (Z=NR^ a ) can be synthesized by the 
methods outlined in Scheme 3 . Compound 2JL where Z=S can 
be methylated to yield the methylisothiourea 22 . 

15 Displacement of the SMe group with amines yields 

substituted guanidines 23. (see H. King and I. M. Tonkin 
J. Chem. Soc. 1946, 1063 and references therein). 
Alternatively, reaction of thiourea 21 with amines in 
the presence of triethanolamine and "lac sulfur" which 

2 0 facilitates the removal of H2S yields substituted 

guanidines 23. (K. Ramadas, Tet . Lett. 1996, 37, 5161 and 
references therein) . Finally, the use of 
carbonimidoyldichloride 24./ or 25> followed by sequential 
displacements by amines yields the corresponding 
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substituted guanidine 23. (S. Nagarajan, et al . , Syn. 
Comm. 1992, 22, 1191-8 and references therein). In a 
similar manner, carbonimidoyldichlorides , R 2 -N=C(C1)2 
(not shown in Scheme 3) and R 3 -N=C(C1)2 (not shown) can 
5 also be reacted sequentially with amines to yield di- 
and trisubstituted guanidine 23 . 
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10 

Multisubstituted pyrrolidines and piperidines may- 
be synthesized by the methods outlined in Scheme 4. 
Monoalkylation of 2j> via an enolate using LDA or 
potassium hexamethyldisilazane, or converting 26. first 
15 to an enamine, or by using other bases, all of which can 
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be done in THF , ether, dioxane, benzene, or an 

appropriate an aprotic solvent at -78°C to room 
temperature with an alkylating agent such as methyl 
iodide, benzyl bromide, etc. where X is leaving group 
5 such as CI, Br, I, OTs, OMs, triflate, etc., yields 
product 27.. This product can subsequently undergo 
alkylation again under thermodynamic or kinetic 
conditions and afterwards, if need be, can undergo two 
more alkylations to produce tri- and tetrasubstituted 
10 analogs of 27. The thermodynamic or kinetic conditions 
yield regioselectively alkylated products (for a 
discussion on thermodynamic vs. kinetic alkylations see 
H. House Modern Synthetic Reactions, W. A. Benjamin, 
Inc. (Menlo Park, CA: 1972) chapter 9) . 

15 
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Subsequent Wittig olefination yields compound 28 . 
Hydrogenation (asymmetric hydrogenation is an option 
here: Parshall, G.W. Homogeneous Catalysis, John Wiley 
and Sons, New York: 1980, pp. 43-45; Collman, J. P., 
5 Hegedus, L.S. Principles and Applications of 

Organotransition Metal Chemistry, University Science 
Books, Mill Valley, CA, 1980, pp. 341-348) yields 
pyrrolidine or piperidine 29_ which can be resolved into 
its relative and/or absolute isomers at this stage or 

10 later on in the synthesis either by crystallization, 

chromatographic techniques, or other methods familiar to 
one skilled in the art. The amine 2_9 an then be 
elaborated into the compounds of this invention by 
methods discussed previously (Scheme 1) . The carbonyl - 

15 containing intermediate 27. in Scheme 4 can also be 
reduced to the methylene analog via a Wolf f -Kishner 
reduction and modifications thereof, or by other methods 
familiar to one skilled in the art. The carbonyl group 
can also be reduced to an OH group, which can undergo 

20 displacement reactions familiar to one skilled in the 

art to synthesize the groups. This piperidine or 
pyrrolidine can be deprotected and elaborated to the 
compounds of this invention by methods discussed 
earlier. Thus, mono-, di-, tri-, or tetraalkylated 
25 carbonyl -containing pyrrolidines or piper idines can be 
synthesized, which in turn can be reduced to the 
corresponding -CH2- analogs employing the Wolf f -Kishner 
reduction or other methods. 
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Another method for synthesizing gem-substituted 
pyrrolidines and piperidines is shown in Scheme 5. It 
is understood by one skilled in the art that some of the 
steps in this scheme can be rearranged. It is also 
understood that gem-disubstitution is only shown at only 
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one position on the piperidine ring and that similar 
transformations may- 
be performed on other carbon atoms as well, both for 
piperidine and pyrrolidine. Thus, 3- 
5 carboethoxypiperidine 3_0 may be BOC-protected and 

alkylated employing a base such as LDA, KHMDS, LHDMS, 

etc., in THF, ether, dioxane, etc. at -78 °C to room 
temperature, and an alkylating agent 

R 6 X where X is a halide (halide = CI, Br, I), mesylate, 
10 tosylate or triflate, to yield 32,. Reduction using 
DIBAL, for example, and if necessary followed by 
oxidation such as a Swern oxidation (S. L. Huang, K. 
Omura, D. Swern J. Org. Chem. 1976, 41, 3329-32) yields 
aldehyde 33.. Wittig olefination (34) followed by 
15 deprotection yields 3J5 which may be elaborated as 
described previously into the compounds of this 
invention. Reduction of the Wittig adduct 3_4 yields 3_6 
which may be deprotected to yield 37 which may be in 
turn elaborated as described previously into the 
2 0 compounds of this invention. Reaction of aldehyde 3J3 
with an alkyllithium or Grignard reagent yields alcohol 
38 which may be reduced catalytically or with Et3SiH/TFA 
(J. Org. Chem. 1969, 34, 4; J. Org. Chem. 1987, 52, 
2226) if R 5 * (R 5 * = R 5 or a precursor thereof) is 

25 aromatic to yield 3_9. If R 5 * is not aromatic, then the 
OH may be reduced by the method of Barton (Barton, D. H. 
R. ; Jaszberenyi, J. C. Tet. Lett. 1989, 30, 2 619 and 
other references therein) . Once tosylated, the alcohol 
can also be displaced with dialkyllithium cuprates (not 

30 shown) (Hanessian, S.; Thavonekham, B.; DeHoff, B.; J 
Org. Chem. 1989, 54, 5831) . Deprotection if necessary 
yields 40 which may be elaborated as described 
previously into the compounds of this invention. 
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A method for the alkylation of alkyl groups, 
arylalkyl groups, allylic groups, propargylic groups, 
etc., and a variety of other electrophiles onto the 
pyrrolidinyl and/or piperidinyl alpha-carbons (alpha to 
the ring nitrogen atom) is represented by the work of 
Peter Beak, et al . as shown in Scheme 6. It is 

understood by one skilled in the art that the R^ and R 13 
groups are either in their precursor, protected, or 
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final form. Only one group is shown to be 
substituted on piperidine/pyrrolidine 41. However it is 
understood by one skilled in the art that additional 
functionality may be present on the ring in either 
5 precursor, protected, or final form. Thus lithiation 

with an alkyllithium reagent such as n-BuLi or s-BuLi as 
shown, followed by quenching with an electrophilic 

species such as R 5 X or R 13 X where X is a leaving group 

such as CI, Br, I, OMs, OTs, triflate, etc., and R 5 and 

10 R 13 are in their precursor, protected, or final form, 
yields monoalkylated piperidine/pyrrolidine 42. This 
alkylation may occur either stereoselectively (P. Beak 
and W.K. Lee J. Org. Chem. 1990, 55, 2578-2580) or 
enantioselectively if sparteine is included as a source 

15 of chirality (P. Beak, et al . , J. Am. Chem. Soc . 1994, 

116, 3231-3239) . The alkylation process may be repeated 
up to three more times as shown in Scheme 6 to result in 
di-, tri-, and tetrasubstitution at the alpha-positions. 
Compounds where R^ and R 1 ^ form a cyclic 3,4,5,6, 

20 or 7-membered ring can be synthesized by the methods 

disclosed in Scheme 7. These same methods may also be 
used to synthesize gem-disubstituted compounds in which 
R^ can be different from R 1 ^ by step-wise alkylation of 
the malonate derivative. Of course, this scheme may be 

25 used to synthesize compounds where r!0=H and R 9 =R 10 

also. For example, a eye lohexyl- fused malonate may be 
synthesized by Michael addition and alkylation of 
I (CH2 ) 4CH=CC02Me with dimethyl malonate employing 

NaH/DMF (Desmaele, D. ; Louvet, J.-M.; Tet Lett 1994, 35 
30 (16), 2549-2552) or by a double Michael addition (Reddy, 
D. B., et al., Org. Prep. Proced. Int. 24 (1992) 1, 21 - 
26) (Dowries, A. M. ; Gill, N. S.; Lions, F.; J Am Chem or 
by an alkylation followed by a second intromolecular 
alkylation employing an iodoaldehyde (Suami, T.; Tadano, 
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K.; Kameda, Y.; Iimura, Y.; Chem Lett 1984, 1919), or 
by an alkylation followed by a second intramolecular 
alkylation employing an alkyl dihalide (Kohnz, H.; Dull, 
B.; Mullen, K. ; Angew Chem 1989, 101 (10), 1375), etc. 

SCHEME 7 




Rl R 10 

NH 2 

O to compounds by methods 

5 q previously described 

Subsequent monosaponif ication (Pallai, P.V., Richman, 
S., Struthers, R.S., Goodman, M. Int. J. Peptide 
10 Protein Res. 1983, 21, 84-92; M. Goodman Int. J. Peptide 
Protein Res. 19831, 17, 72-88), standard coupling with 
pyrrolidine/ piperidine 1 yields 48. Reduction with 
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LiBH4 yields 49 which can be then converted to amine 50 
and then to the compounds of this invention by 
procedures as discussed previously or by other 
procedures which are familiar to one skilled in the art. 
5 Alcohol 49 can also be converted to an aldehyde which 

would allow the introduction of substituents R^l and 
by methods familiar to one skilled in the art. Alcohol 
49 can also be displaced via its tosylate, mesylate, or 
triflate with cyanide ion to form a nitrile. This 

10 nitrile can optionally be mono or bisalkylated at the 

alpha carbon and then be reduced to an amine to yield an 
analog of 50. with an extra carbon atom. The nitrile can 
also be hydrolyzed to a carboxylic acid which can be 
converted to an amine via Curtius rearrangement followed 

15 by hydrolysis to result in 5_0 with no substitution or 

mono- or disubstitution at the alpha carbon atom. Ester 
48 can be hydrolyzed to a carboxylic acid. Curtius 
rearrangement followed by hydrolysis yields 50. where 
there is one less carbon atom. All of these generated 

2 0 amines can be reacted as in Scheme 1 to yield compounds 

of this invention. 

Scheme 8 describes another method for the synthesis 

of compounds where and R 10 are taken together to form 
cycloalkyl groups. Aminoalcohols 5_2 are found in the 
25 literature (CAS Registry Nos . for n = 0,1,2,3, 

respectively: 45434-02-4, 2041-56-7, 2239-31-8, 2041-57- 
8) . They can easily be protected, as with a BOC group 
(or CBZ, or any other compatible protecting group) by 
known procedures familiar to one skilled in the art to 

3 0 yield alcohols 53. The alcohols can then be oxidized by 

methods familiar to one skilled in the art and activated 
for coupling as described previously and coupled to 
pyrrolidine/piperidine 1 by the conditions described in 
Scheme 1 to yield 55. Subsequent deprotection yields 
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amine 56 which can be elaborated to the compounds of 
this invention as described previously. 
SCHEME 8 
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A method to introduce cycloalkyl groups at R 11 R 12 
is shown in Scheme 9. Protection of the nitrogen of 
compounds 57 which are commercially available yields 58 
(the protecting group may be BOC, CBZ, or any other 
compatible protecting group) by procedures familiar to 
one skilled in the art. These can be then coupled as 
discussed previously to 1 and deprotected and elaborated 
to the compounds of this invention. Esterif ication by 
any one of a number procedures familiar to one skilled 
in the art (for example A. Hassner and V. Alexanian, 
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Tet. Lett, 1978, 46, 4475-8) followed by reduction with 
DIBAL (or alternatively reduction to the alcohol with, 
for example, LiBH4 , followed by Swern oxidation (op. 
cit.) yields aldehyde 59. One carbon homologation via 
the Wittig reaction followed by hydrolysis of the vinyl 
ether yields aldehyde 61. Oxidation followed by 
standard coupling to 1 yields 62 followed by 
deprotection yields amine 63. which can be elaborated to 
the compounds of this invention by the methods 
previously discussed. 
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SCHEME 9 




described 
previously 



5 Aminoalkylsulf onyl chlorides may be synthesized by 

the methods described in Scheme 10. Protected alcohol 
64 is converted into the acetylthio derivative .65 via 
Sn2 displacement chemistry familiar to one skilled in 
the art. For instance, 6& can be converted into a 
10 tosylate, mesylate, triflate, etc., and displaced with 
KSAc in a suitable solvent such as an alcohol, DMF, 
DMSO, etc. Another alternative is the Mitsunobu 
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reaction. Alternatively, the acetyl thio group may be 
added to a double bond via radical chemistry (Abbenante, 
G.; Prager, R. H. Aust. J. Chem. 1992, 45, 1801-1810). 
Conversion of 65. into sulf onylchloride 66_ may be 
achieved using chlorine gas and water in an inert 
solvent such as for example, methylene chloride 
(Abbenante, G.; Prager, R. H. Aust. J. Chem. 1992, 45, 
1801-1810) . Coupling (67) and deprotection (68) and 
formation of the urea or urea isostere on the right hand 
side as discussed previously in Scheme 1 and elsewhere 
in this application yields compounds of this invention. 
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SCHEME 10 
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A method for the synthesis of N-substituted 

heterocycles at R 5 is shown in Scheme 11. The 
heterocycle can be deprotonated with NaH or by other 
bases familiar to one skilled in the art, in a solvent 
such as DMF, THF, or another appropriate aprotic solvent 
and reacted with piperidine or pyrrolidine 69 at room 
temperature to the reflux temperature of the solvent. 
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Deprotection and elaboration as described before yields 



heterocycle. If the nitrogen atom of the heterocycle is 
sufficiently nucleophilic , then an acid scavenger, such 
5 as K2CO3, KHCO3 , Na2C03 , NaHC03 , amongst others, can be 
used in place of NaH, employing THF, DMF, or methyl 
ethyl ketone as solvents. In this case hydroxylic 
solvents may be used as well, such as methanol, ethanol, 
etc. from room temperature to the reflux temperature of 

10 the solvent. Compound 69 as well as its other 

positional isomers are available, for example, from 
commercially available 4-hydroxymethylpiperidine, 2-, 3- 
, and 4-carboethoxypiperidine, L- or D-proline ethyl 
ester, or from methyl l-benzyl-5-oxo-3- 

15 pyrrolidinecarboxylate by methods familiar to one 

skilled in the art and as discussed previously in this 
application. 



compounds where R 5 contains an N-substituted 



SCHEME 11 



heterocycle 





-BOC 




n 




X = leaving group 



methods 
described 
previously 




deprotect 



20 



A method for the synthesis of C-substituted 

heterocycles at is shown in Scheme 12 . Many 
heterocycles such as the ones shown in Scheme 12, but 



not limited thereto, can be metallated with strong bases 
such as LDA, n-BuLi, sec-BuLi, t-BuLi, etc. to yield the 
corresponding anionic species. These anions may also be 
generated via halogen-metal exchange employing n-BuLi, 
5 or other alkyllithium reagents. These reactions may be 
performed in THF, ether, dioxane, DME, benzene, etc. at 

-78°C to room temperature. 
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etc . 

10 For reviews of these retaliations and halogen-metal 
exchange reactions see Organometallics in Organic 
Synthesis, FMC Corp., Lithium Division, 1993, pp. 17-39; 
Lithium Link, FMC Corp., Spring 1993, pp. 2-17; n- 
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Butyllithiuiu in Organic Synthesis, Lithium Corp. of 
America, 1982, pp. 8-16; G. Heinisch, T. Langer, P. 
Lukavsky, J. Het. Chem. 1997, 34, 17-19. The anions can 
then be quenched with electrophile 69. or its positional 
isomers to yield the corresponding C-alkylated 
heterocyclic pyrrolidine or piper idine 71 . 
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Another method for the synthesis of C-substituted 
heterocyclic-methylpyrrolidines or piperidines is shown 
in Scheme 13 . The protected aldehyde 72. is reacted with 
the anion of the heterocycle (its generation as 
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described previously) at -78°C to room temperature with 
or without CeCl3 in an inert solvent such as THF, ether, 
dioxane, DME, benzene, etc. to yield carbinol 73.. 
Catalytic hydrogenation of the alcohol yields the 
5 corresponding methylene compound 71. Other reduction 
methods include Et3SiH/TFA (J. Org. Chem. 1969, 34, 4; 
J. Org. Chem. 1987, 52, 2226) amongst others familiar to 
one skilled in the art. It is understood by one 
skilled in the art that the aldehyde group can be 

10 located in other positions instead of, for example, the 
4-position of piperidine in compound 72 as depicted in 
Scheme 13 . It is to be understood that other 
heterocycles may also be used besides the ones shown in 
Scheme 12 and 13 . 

15 The anions of the methyl-substituted heterocycles 

may also be reacted with a BOC-protected piperidone or 
pyrrolidone (7j4) to yield alcohols 75. as shown in Scheme 
14 (see above reviews on metallations for references) . 
The OH may be reduced by the method of Barton (Barton, 

20 D. H. R.; Jaszberenyi, J. C. Tet . Lett. 1989, 30, 2619 
and other references therein) to yield piperidines and 
pyrrolidines 76. These can subsequently be taken on to 
the compounds of this invention as described previously. 
It is understood by one skilled in the art that the 

25 carbonyl group can be located in other positions instead 
of, for example, the 4-position of piperidine in 
compound 74 as depicted in Scheme 14 . It is to be 
understood that other heterocycles may also be used 
besides the ones shown in Scheme 14. 
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One may also react aryl (phenyl, naphthyl, etc.) 
5 anions, generated either by halogen-metal exchange or by 
ortho-directed metallation (Snieckus, V. Chem. Rev. 
1990, 90, 879-933) using n- or s- or t-BuLi in an 
aprotic solvent such as THF, ether, etc., with or 
without TMEDA and allow them to react with compounds 69 , 

10 72 , and 74 with subsequent elaboration to yield the 

compounds of this invention by the methods depicted in 
Schemes 11-14. 

Another method for the preparation of C-substituted 
heterocycles is shown in Scheme 15. Protected 

15 piperidone 74. undergoes a Wittig reaction with 
heterocyclic phosphorous ylides to yield 77. 
Hydrogenation over a noble metal catalyst such as Pd in 
an alcoholic solvent or with an optically active 
transition metal catalyst (see asymmetric hydrogenation 

20 references of Parshall and Coleman, op. cit.) yields 76 
which can be further elaborated into the compounds of 
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this invention by the procedures described previously. 
It will be appreciated by one skilled in the art that 
the carbonyl group can be located in other positions 
instead of, for example, the 4 -position of piperidine in 
compound 74 as depicted in Scheme 15. It is to be 
understood that other heterocycles may also be used 
besides the ones shown in Scheme 15. 
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Syntheses of amines 9, 1J), and the amines which are 
precursors to isocyanates, isothiocyanates _5 or of 
phenylcarbamates or thiocarbamates , all of which have 
been discussed in regards to Scheme 1, will now be 
discussed. For example, 3-nitrobenzeneboronic acid (79: 
Scheme 16) is commerically available and can undergo 
Suzuki couplings (Suzuki, A. Pure Appl . Chem. 1991, 63, 
419) with a wide variety of substituted iodo- or bromo 
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aryls (aryls such as phenyl, naphthalene, etc.)/ 
heterocycles, alkyls, akenyls (Moreno-manas, M., et al M 
J. Org. Chem., 1995, 60, 2396), or alkynes . It can also 
undergo coupling with triflates of aryls, heterocycles, 
5 etc. (Fu, J.-m, Snieckus, V. Tet. Lett. 1990, 31, 1665- 
1668) . Both of the above reactions can also undergo 
carbonyl insertion in the presence of an atmosphere of 
carbon monoxide (Ishiyama, et al . , Tet. Lett. 1993, 34, 
7595) . These nitro-containing compounds (.81 and 83.) can 

10 then be reduced to the corresponding amines either via 
catalytic hydrogenation, or via a number of chemical 
methods such as Zn/CaCl2 (Sawicki, E. J Org Chem 1956, 
21) . The carbonyl insertion compounds (84) can also 
undergo reduction of the carbonyl group to either the 

15 CHOH or CH2 linkages by methods already discussed (NaBH4 
or Et3SiH, TFA, etc.). These amines can then be 
converted to isocyanate 5^ via the following methods 
(Nowakowski, J. J Prakt Chem/Chem-Ztg 1996, 338 (7), 
667-671; Knoelker, H.-J.et al . , Angew Chem 1995, 107 

20 (22), 2746-2749; Nowick, J. S.et al . , J Org Chem 

1996, 61 (11), 3929-3934; Staab, H. A.; Benz, W. ; Angew 
Chem 1961, 73) ; to isothiocyanate 5 via the following 
methods (Strekowski L.et al . , J Heterocycl Chem 1996, 33 
(6), 1685-1688; Kutschy, Petal., Synlett 1997, (3), 

25 289-290); to carbamoyl chloride 11 (after 82 or 84 is 

reductively aminated with an R2 group) (Hintze, F.; 
Hoppe, D.; Synthesis (1992) 12, 1216-1218); to 
thiocarbamoyl chloride 11 (after 82. or 84 is reductively 

aminated with an R 2 group) (Ried, W. ; Hillenbrand, H.; 
30 Oertel, G. ; Justus Liebigs Ann Chem 1954, 590); or just 
used as 9, or .10 (after 82. or 84 is reductively aminated 

with an R 2 group) , in synthesizing the compounds of this 
invention by the methods depicted in Scheme 1. 
Nitrobenzoic acids are precursors to N- 
35 monosubstituted nitrobenzamides which can be converted 
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to tetrazoles by the method of Duncia, J.V. et al . , J. 
Org. Chem., 1991, 56, 2395-2400, or by the method of 
Thomas, E., Synthesis (1993) 767-768 (and other methods 
familiar to one skilled in the art) . These tetrazole- 
5 containing nitrobenzenes can be reduced to the 

corresponding anilines and coupled to make ureas and 
urea isosteres (i.e., Z is not oxygen in formula I) as 
in the discussion surrounding Scheme 1 to make compounds 
of the present invention. As in the above synthesis of 
10 tetrazole-substituted anilines, one can also make other 
heterocycle-substituted anilines in a similar de novo 
fashion using reactions familiar to one skilled in the 
art . 
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the compounds of Scheme 1 

Likewise, protected aminobromobenzenes or triflates 
or protected aminobromoheterocycles or triflates .85. 
5 (Scheme 17) may undergo Suzuki- type couplings with 
arylboronic acids or heterocyclic boronic acids ( 86) . 
These same bromides or triflates 85. may also undergo 
Stille-type coupling (Echavarren, A. M. , Stille, J.K. J. 
Am. Chem. Soc . , 1987, 109, 5478-5486) witharyl, vinyl, 
10 or heterocyclic stannanes 89.. Bromides or triflates 85 
may also undergo Negishi-type coupling with other aryl 
or heterocyclic bromides 90 (Negishi E. Accts. Chem. 
Res. 1982, 15, 340; M. Sletzinger, et al . , Tet. Lett. 
1985, 26, 2951) . Deprotection of the amino group yields 
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an amine which can be coupled to make a urea and other 
linkers containing Z as described above and for Scheme 
1. Amino protecting groups include phthalimide, 2,4- 
dimethyl pyrrole (S. P. Breukelman, et al . J. Chem. Soc 
5 Perkin Trans. I, 1984, 2801); N-l, 1,4,4- 

Tetramethyldisilyl-azacyclopentane (STABASE) (S. Djuric 
J. Venit, and P. Magnus Tet . Lett 1981, 22, 1787) and 
others familiar to one skilled in the art. 
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Many amines are commercially available and can be 
used as 9, K), or used as precursors to isocyanates or 
isothiocyanates 5. There are numerous methods for the 
15 synthesis of non-commercially available amines familiar 
to one skilled in the art. For example, aldehydes and 
ketones may be converted to their O-benzyl oximes and 
then reduced with LAH to form an amine (Yamazaki, S.; 
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Ukaji, Y.; Navasaka, K.; Bull Chem Soc Jpn 1986, 59, 
525) . Ketones and trif luoromethylketones undergo 
reductive amination in the presence of TiCl4 followed by 
NaCNBH4 to yield amines (Barney, C.L., Huber, E.W., 
5 McCarthy, J.R. Tet. Lett. 1990, 31, 5547-5550). 

Aldehydes and ketones undergo reductive amination with 
Na(AcO)3BH as mentioned previously to yield amines 
(Abdel-Magid, A. F., et al . Tet. Lett. 1990, 31, (39) 
5595-5598) . Amines may also be synthesized from 

10 aromatic and heterocyclic OH groups (for example, 

phenols) via the Smiles rearrangement (Weidner, J.J., 
Peet, N.P. J. Het. Chem., 1997, 34, 1857-1860). Azide 
and nitrile displacements of halides, tosylates, 
mesylates, triflates, etc. followed by LAH or other 

15 types or reduction methods yield amines. Sodium 

diformyl amide (Yinglin, H., Hongwen, H. Synthesis 1989 
122), potassium phthalimide, and bis-BOC-amine anion can 
all displace halides, tosylates, mesylates, etc., 
followed by standard deprotection methods to yield 

2 0 amines, procedures which are familiar to one skilled in 
the art. Other methods to synthesize more elaborate 
amines involve the Pictet-Spengler reaction, 
imine/immonium ion Diels-Alder reaction (Larsen, S.D.; 
Grieco, P. A. J. Am. Chem. Soc. 1985, 107, 1768-69; 

25 Grieco, P. A., et al . , J. Org. Chem. 1988, 53, 3658-3662; 
Cabral, J. Laszlo, P. Tet. Lett. 1989, 30, 7237-7238; 
amide reduction (with LAH or diborane, for example) , 
organometallic addition to imines (Bocoum, A. et al . , J. 
Chem. Soc. Chem. Comm. 1993, 1542-4) and others all of 

30 which are familiar to one skilled in the art. 

Compounds containing an alcohol side-chain alpha to 
the nitrogen of the piperidine/pyrrolidine ring can be 
synthesized as shown in Scheme 18. Only the piperidine 
case is exemplified, and it is to be understood by one 

35 skilled in the art that the alpha-substituted 
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pyrrolidines may be synthesized by a similar route. It 
is also understood that appropriate substituents may be 
present on the piperidine/pyrrolidine ring. A 4- 
benzylpiperidine 91 is protected with a BOC group. The 
5 BOC-piperidine 92 is then metallated under conditions 

similar to those Beak, et al . (P. Beak and W.-K. Lee, J. 
Org. Chem. 1990, 55, 2578-2580, and references therein) 
and quenched with an aldehyde to yield alcohol 93.. The 
metallation may also be done enantioselectively using 

10 sparteine (P. Beak, S.T. Kerrick, S. Wu, J. Chu J. Am. 
Chem. Soc. 1994, 116, 3231-3239). This alcohol can be 
deprotonated with NaH and eye li zed to carbamates 94 and 
95 which permits structural assignments of the erythro 
and threo isomers. Protection of the hydroxyl group 

15 ( 93a ) followed by deprotection with base yields 

piperidine 9_6. We have chosen piperidine only for 
demonstration purposes. Subsequent acylation or 
sulfonation by an E group, elaboration to the urea or 
its isostere and eventual deprotection of the hydroxyl 

2 0 group yields the compounds of this invention. 
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Compounds where Z = N-CN, CHNO2 / and C(CN)2 can be 
5 synthesized by the methods shown in Scheme 19. Thus 
amine 100 reacts with malononitrile 99 neat or in an 
inert solvent at room temperature to the reflux 
temperature of the solvent, or at the melting point of 
the solid/solid mixture, to yield malononitrile 98 . 
10 This in turn can undergo reaction with amine 97 under 

94 



similar conditions stated just above to yield 
malononitrile 101. Likewise, a similar reaction 
sequence may be used to make 104 and 107 [for Z = C(CN) 
2]/ see for example P. Traxler, et al . , J. Med. Chem. 
(1997), 40/ 3601-3616; for Z = N-CN, see K. S. Atwal, J. 
Med. Chem. (1998) 41, 271; for Z = CHN02, see J. M . 
Hoffman, et al . , J. Med. Chem. (1983) 26, 140-144). For 
all of the above-mentioned urea isosteres in Scheme 19, 
the reaction sequence can be reversed. For example, 
malononitrile 99 can react first with 97. followed by 100 
to yield 101 . The same holds true for nitroethylene 102 
and cyanoguanidine intermediate 106 . 

Scheme 19. 
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The synthesis of compounds wherein R 11 and R 12 are 
taken together to form a heterocyclic ring (such as in 
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108 - 111) is outlined in Scheme 20. Thus , 1- [ ( 1 , 1- 
dimethylethoxy) carbonyl] -4- 

[ [ (phenylmethoxy) carbonyl] amino] - 4-piperidineacetic 
acid 112 (Suzuki, T . ; Imanishi, N. ; Itahana, H. ; 
5 Watanuki, S.; Ohta, M. ; Mase, T. Synthetic Comm. 1998 , 28 , 
701-712.) is coupled to (S) -3- (4-f luorobenzyl) 
piper idine using a common amide forming reagent such as 
BOP, HBTU or HATU to furnish the amide 113 . The CBZ 
group of 113 can be removed by hydrogenation . Coupling 

10 with 3-acetylbenzene isocyanate furnishes 108 . One can 
also use carbamic acid phenyl esters to furnish other 
urea analogs at this step. In addition, one can 
synthesize the other urea isosteres (cyanoguanidine, 
nitroethylene, etc.) covered in this application using 

15 the appropriate starting materials mentioned in Scheme 
19 at this particular synthetic step. The BOC group of 
108 is then removed by TFA or by other methods familiar 
to one skilled in the art to afford 109, followed by 
reductive amination to give 110 . Reductive amination can 

2 0 also be performed with other aldehydes to yield analogs 
of compound 110 . Compound 109 can be treated with 
methylsulf onyl chloride to provide methanesulf onamide 
111 . Likewise, other sulf onylchlorides can be also used 
at this step to yield a variety of different sulfonamide 

25 derivatives. Amine 109 can also be coupled (Schotten- 
Baumann reaction, using coupling reagents such as BOP, 
pyBOP, HATU, DCC, EDC, etc.) to a wide variety of 
carboxylic acids to yield amide derivatives (not shown) . 
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The synthesis of compounds wherein R 11 and R 12 is a 
carboxamide (such as in compound 115) is shown in Scheme 
21. Note that if the protecting group on the COOH group 
of 116 is moved to the other COOH group, then compounds 
5 in which R 9 or R 10 is a carboxamide can be synthesized. 
Thus (S) -3- (4-f luorobenzyl) piper idine and CBZ-L-ASP (OH) - 
O-t-Bu is treated with a common amide formation reagent 
such as BOP, HATU, and TBTU to furnish the coupled 
product 117 . The CBZ group of 117 was removed by 

10 hydrogenation. The free amine is then condensed with 
[3- (l-methyl-lH-tetrazol-5-yl) -phenyl] -carbamic acid 
phenyl ester to afford the 119 . One can use other 
carbamic acid phenyl esters to furnish other urea 
analogs. One can also synthesize the other urea 

15 isosteres (cyanoguanidine, nitroethylene, etc.) covered 
in this application using the appropriate starting 
materials mentioned in Scheme 19 at this particular 
synthetic step. The tert-butyl group of 119 is then 
removed by TFA or by other methods familiar to one 

20 skilled in the art, followed by coupling with 

diethylamine in the presence of BOP (or other coupling 
reagent such as pyBOP, EDC, HATU, DCC, etc.) to afford 
the final product 115 . Note that other amines besides 
diethylamine can be coupled to provide a wide variety of 

25 amides. Coupling with alcohols will yield a wide 
variety of esters. 
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The synthesis of compounds wherein R 11 and R 12 is 
an amine (such as in 120) is outlined in Scheme 22. Note 
that if the protecting group on the COOH group of 121 is 
moved to the other COOH group, then compounds in which 
5 R 9 or R 10 is an amine can be synthesized. Thus CBZ-L-Asp 
(tert-butyl) -OH 121 is condensed with morpholine using 
an amide coupling reagent such as BOP (Note that other 
amines besides morpholine can be used at this step. In 
addition, other coupling reagents such as pyBOP, HATU, 

10 DCC, EDC, etc. can also be used) . The resulting amide 
122 is reduced to the corresponding amine, followed by 
treatment with TFA to afford the carboxylic acid 123 . 
The acid is then coupled with (S) -3- (4-f luorobenzyl) 
piperidine using BOP (or any of the coupling reagents 

15 mentioned previously) to provide 124 . The CBZ group of 
124 is removed by hydrogenation . Condensation with [3- 
(l-methyl-lH-tetrazol-5-yl) -phenyl] -carbamic acid phenyl 
ester furnishes 120 . One can use other carbamic acid 
phenyl esters to furnish other urea analogs. One can 

20 also synthesize the other urea isosteres 

(cyanoguanidine, nitroethylene, etc.) covered in this 
application using the appropriate starting materials 
mentioned in Scheme 19 at this particular synthetic 
step . 
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The synthesis of compounds 124 and 127 is described in 
Scheme 23. Coupling of pyrrolidine/piperidine 1 with a 
crotonic acid derivative using PyBOP or other peptide 
5 coupling reagents yields 121 where R 11 or R 12 contains a 
carbon atom which is directly attached to the olefin. 
It is to be understood that R 11 or R 12 is in its final 
form or in a protected form or in the form of a 
precursor. Michael-type addition of chiral benzyl- (oc- 

10 methyl benzyl) amine under the conditions of Davies et . 
al (M. E. Bunnage; A. N. Chernega; S. G. Davies; C. J. 
Goodwin J. Chem. Soc . PI, (1994) 2373-2384) yields 122 . 
If the intermediate is quenched with a Davis oxaziridine 
reagent, then a-hydroxylated 125 is obtained. Catalytic 

15 hydrogenation over a noble metal catalyst such as 
Pd(0H) 2 yields amides 123 and 126 . Coupling as 
described previously yields 124 and 127 . The above 
sequence may also be performed on crotonate derivative 
128 where R is an ester such as methyl, ethyl, t-butyl, 

20 etc., but not limited thereto. Eventually the ester is 
hydrolyzed and coupled to 1 to yield amides 122 and 125 . 
Elaboration as described above yields 124 and 127 . 
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SCHEME 24 




132 133 
The synthesis of compounds wherein R 9 is a modified 



amino group (R = H) is shown in scheme 24. Compound 1 
5 can be coupled to protected diaminopropionic acid 128 

using a common amide forming reagent such as PyBOP, HATU 
or HBTU to furnish the amide 129. Selective removal of 
protecting group P 1 provides amine 130, which can be 
converted into 131 as urea (Z = 0)or thiourea (Z = S)or 

10 other urea mimics ( Z = N-CN, CHN0 2 , and C(CN) 2 ) via the 
general methods described in Schemes 1 and 19 . 
Deprotection of amino group in 131 provides amine 132. 
The free amine can be then converted into 133 as an 
amide, sulfonamide, secondary or tertiary amine, etc. by 

15 procedures familiar to one skilled in the art. 
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EXAMPLES 
Example 1 . 

5 Part A. Preparation of fcert-Butvl 3-oxo-l- 
pjperidinecarboxvlate 




10 To a stirring solution of N-benzyl-3-piperidone 
hydrochloride hydrate (4.2 g, 18.6 mmol) and 10 % 
palladium on carbon (0.8 g) in degassed methanol (2 00 
mL) was added hydrogen gas to 55 psi. The reaction 
mixture was stirred for 16 hr and then filtered through 

15 a pad of Celite. The Celite was washed with methanol 

(2 00 mL) . The filtrates were combined and concentrated 
in vacuo to a colorless oil. The oil was dissolved in 
tetrahydrofuran (200 mL) and then treated with di-t- 
butyl-dicarbonate (5.27 g, 24.1 mmol) and sat. aq. 

2 0 sodium bicarbonate (50 mL) . The reaction was stirred 
for 4 hr and then concentrated in vacuo to a white 
solid. The solid was partioned between EtOAc and 1 N 
HCl. The organic layer was separated, washed with 1 N 
NaOH and brine, dried over Na 2 S0 4/ and evaporated in 

25 vacuo to a colorless oil. The oil was purified by flash 
chromatography (silica gel, hexane:EtOAc 3:1) to yield 
2.93 g of product as a colorless oil. 1 H NMR (300 MHz, 
CDC1 3 ) 5 3.99 (s, 2H) , 3.58 (t, J = 6.3 Hz, 2H) , 2.46 

(t, J = 6.3 Hz, 2H) , 1.97 (p, J = 6.3 Hz, 2H) , 1.45 (s, 
30 9H) . 

Part B. Preparation of tert-Butvl 3- (4- 
f luorobenzvlidene) -1-piperidinecarboxvlate 
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To a stirring solution of (4- 

f luorophenylmethyl) triphenylphosphonium chloride (17 . 68 
5 g, 43.5 mmol) in dry THF (60 mL) at -78°C was added 2.5 
M n-butyl lithium in hexane (14.6 mL, 36.5 mmol). The 
reaction was warmed to 0°C for 1 hr and the piperidone 
from Part A (3.46 g, 17.4 mmol) in THF (60 mL) was 
added. The mixture was stirred at room temperature for 
10 1 hr and the heated to reflux for 16 hr. The reaction 
was cooled to room temperature and quenched by the 
addition of sat. aq NH 4 C1 . The reaction was extracted 

with EtOAc (3 x 100 mL) . The organic layers were 
combined, washed with brine, dried over MgS0 4 , and 

15 evaporated in vacuo to a pale yellow oil. The oil was 
purified by flash chromatography (silica gel, 
hexane :EtOAc 9:1) to yield 3 . 82 g of a mixture of E and 
Z isomers of product as a colorless oil. 1 H NMR (300 
MHz, CDC1 3 ) 5 7.22-7.14 (m, 2H) , 7.04-6.98 (m, 2H) , 6.36 

20 (s, 0.33H), 6.28 (s, 0.67H), 4.14 (s, 1.34 H), 4.00 (s, 
0.66H) 3.50 (app t, J = 5.5 Hz, 2H) , 2.47 (t, J = 5.1 
Hz, 0.66 H) , 2.39 (t, J = 5.1 Hz, 1.34H), 1.75-1.68 (m, 
1.34H), 1.65-1.57 (m, 0.66H), 1.48 (s, 9H) . 

2 5 Part C. Preparation of fcert-Butvl 3- (4-f luorobenzvl) - 
1 -piper idinecarboxylate 



3 0 To a stirring solution of the olefin from Part B (3.82 
g, 13.1 mmol) and 10 % palladium on carbon (0.76 g) in 
degassed methanol (200 mL) was added hydrogen gas to 55 
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psi. The reaction was stirred for 16 h and then 
filtered through a pad of Celite. The celite was washed 
with methanol (200 mL) . The filtrates were combined and 
concentrated in vacuo to yield 2.7 6 g of product as a 

5 colorless oil. 3-H NMR (300 MHz, CDC1 3 ) 5 7.12-7.07 (m, 

2H) , 6.98-6.93 (m, 2H) , 3.89 (dt, J = 13.2 Hz, 4.0 Hz, 
1H) , 3.84-3.74 (m, 1H) , 2.57-2.43 (m, 4H) , 1.75-1.60 (m, 
4H), 1.42 (s, 9H) , 1.15-1.09 (m, 1H) . 

10 Part D-l. Preparation of 3- (4-f luorobenzyl ) piper idine 



N-BOC-3- (4-f luorobenzyDpiperidine (5 g) was dissolved 
15 in 30 mL of 4N HC1 in dioxane . Some initial gassing 

occurred which eventually subsided. After one hour, the 
mixture was neutralized with aqueous Na 2 C0 3/ and the 

dioxane was evaporated off. The residue was then 
extracted with ether. The combined ether extracts were 
20 dried over MgS0 4 and eveporated off to give 2 . 6g of the 

free amine as a discolored oil. This crude material was 
used in to make the diastereomeric salts. 



Part D-2. Resolution of 3 -( 4-f luorobenzyl ) piperidine 

25 



2.0 g of the crude racemic 3- (4-f luorobenzyl ) piperidine 
was dissolved in 25 mL acetonitrile and heated to 
30 reflux. The solution was hazy. To this was added 1.56 g 
(1 equiv.) of (R)-(-) mandelic acid dissolved in 15 mL 
acetonitrile. Some initial precipitation occurred when 





OH 
Pli^COOH 
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the cooler solution was added but it did redissolve when 
refluxing resumed. The heat was turned off and small 
amounts of enantiomerically pure salt was added as the 
temperature dropped. At first the seed crystals 
5 dissolved, but when the temperature dropped to 75 °C / 
they remained suspended in the stirred solution. After 
a few more degrees of cooling, crystal growth was 
obvious. Cooling was continued at the rate of 1 
degree/min. At 50 °C, the solution was filtered to 
10 recover 0.9 g of salt, which melted at 164 °C . It was 
recrystallized from acetonitrile twice to give (S)-(+)- 
3- (4-f luorobenzyl ) piperidine mandelic acid salt in 98% 

ee, and melting at 168-171 °C. 

15 The synthesis of 2-cbz-NH-cyclohexylmethanol is 

described in U.S. Patent Application Serial No. 
09/466,442, which is hereby incorporated by reference 
for its synthetic disclosure. 

2 0 Part E-l: Preparation of trans- (1R, 2R) -1- 

(benzvloxvcarbonvlamino) -2-hvdroxvmethvl-cvclohexane 



hydroxymethyl-cyclohexane (R,R) amino alcohol [J. Am. 
Chem. Soc. 1996, 218, 5502-5503 and references therein] 
(1.9 g, 14.7 mmol) in CH 2 C1 2 (50 mL) is added 50 ml of 
an aqueous solution of Na2CC>3 (2.4 g, 28.9 mmol). While 
30 stirring, benzyl chlorof ormate (2.51 g, 14.7 mmol) is 

added and the mixture is stirred at room temperature for 
1 h. The organic layer is separated and washed with 
water and brine. The solution is concentrated on a 




To a solution of trans- (1R, 2R) -l-amino-2- 
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rotary evaporator and the residue is chroma tographed on 
silica gel (30% ethyl acetate/hexane) to give 3.1 g (12 
mmol) of trans- (1R, 2R) -1- (benzyloxycarbonylamino) -2- 
hydroxymethyl-cyclohexane as a white solid. 1 H NMR (300 
5 MHz, CDC1 3 ) 5 7.40-7.29 (m, 5 H) , 5.11 (s, 2 H) , 4.71 

(bd, 1 H), 3.76-3.71 (m, 1 H) , 3.53-3.28 (m, 3 H) , 2.00- 
1.95 (m, 1 H), 1.90-1.09 (m, 8 H) . MS AP + (M+H) + = 264.3 

(100 %) 



10 



Part E-2 Preparation of (lR,2R)-2- 
(benzvloxvcarbonvlainino) cvclohexanecarboxaldehvde , 

O 




A solution of dimethyl sulfoxide (2.96 mL, 41.8 
15 mmol, 2.2 eq.) in methylene chloride was added dropwise 
at -60°C under N2 to a flask containing 2.0 M oxallyl 
chloride (18.99 mL, 38.0 mmol, 2 eq.) in methylene 
chloride and the contents then stirred for 15 minutes. 
A methylene chloride solution of trans- ( 1R, 2R) -1- 
20 (benzyloxycarbonylamino) -2-hydroxymethyl-cyclohexane 

(5.00 g, 19.0 mmol, 1 eq.) was then added dropwise and 
the mixture stirred for 3 0 minutes. A solution of 
triethylamine (7.94 mL, 57.0 mmol, 3 eq.) in methylene 
chloride was subsequently added dropwise and the 
25 reaction allowed to warm to 0°C. The reaction was 
worked up by washing the methylene chloride layer 3 
times with H 2 0. The organic layer was dried over MgS0 4 
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then stripped to yield an oil which was purified over 
silica gel in 9:1 followed by 3:1 hexanes/ethyl acetate. 
Obtained 2.50 grams of an amber oil as product. Mass 
Spec detects 262 (M+H) . NMR (300 MHz, CDC1 3 ) 8 9.60 (d, 
5 1H, J = 7 Hz), 7.50 - 7.20 (m, 5H) , 5.20 - 5.00 (m, 3H) , 
4.90 - 4.70 (m, 1H) , 4.00 - 3.70 (m, 1H) , 2.20 - 1.00 
(m, 8H) . 

10 Part F Preparation of (1R,2R)~2- 

(benzvloxycarbonvlamino) cvclohexanecarboxvlic acid 

O 



(1R, 2R) -2 (benzyloxycarbonylamino) cyclohexane- 
carboxaldehyde (500 mg, 1.91 mmol, 1 eq.), resorcinol 

15 (274, 2.49 mmol, 1.3 eq. ) , NaOAc/HOAc buffer (4 mL,pH = 
3.5, ionic strength = 0.1), and acetonitrile (5 mL) were 
mixed and stirred under nitrogen at 0°C. Then a sodium 
chlorite (268 mg, 2.37 mmol, 1.24 eq.) solution in H 2 0 
(4mL) was added dropwise. The reaction was worked up 

20 after 16 hours by adjusting to pH = 2 with IN HCl. The 
acetonitrile was stripped and the aqueous mixture 
extracted 3 times with chloroform. The organic layers 
were dried (MgS04) and stripped to yield an oil which 
was purified over silica gel in 3:1 hexanes/ethyl 

25 acetate followed by 1:1 hexanes/ethyl acetate followed 
by 100% ethyl acetate. Obtained 148 mg of white solids 
as product. Mass Spec detects 278 (M+H). NMR (300 MHz, 
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CDC1 3 ) 6 7.40 - 7.20 (m, 5H) , 5.20 - 4.80 (m, 3H) , 3.90 
- 3.60 (m, 1H) , 2.40 - 2.20 (m, 1H) , 2.20 - 1.80 (m, 
2H) , 1.80 - 1.00 (m, 8H) . 

5 Part G Preparation of (lR,2R)-2- 

(benzvloxycarbonvlamino) cvclohexanecarboxvlic acid, (S)- 
3 - ( 4 - f luorobenzvl ) piper idine amide 
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(S) -3- (4-f luorobenzyl)piperidine (obtained as the 
free base from Part D) (35 mg, 0.18 mmol, 1 eq.), 
(1R, 2R) -2- (benzyloxycarbonylamino) cyclohexane carboxylic 
acid (50 mg, 0.18 mmol, 1 eq.), benzotriazol-1- 
5 yloxytripyrrolidinophosphonium hexaf luorophosphate (BOP 
reagent) (103 mg, 0.198 mmol, 1.1 eq.) and methylene 
chloride (5 mL) were mixed at 25°C under nitrogen. The 
reaction was cooled to 0° C then triethylyamine (50 ]ih, 
0.361 mmol, 2 eq.) in methylene chloride was added 

10 dropwise. Worked up after 16 hours by stripping off the 
solvent then purifying the residue over silica gel in 
3:1 hexanes/ethyl acetate followed by 1:1 hexanes/ethyl 
acetate followed by 100% ethyl acetate. Obtained 50 mg 
of an off-white solid as product. Mass Spec detects 453 

15 (M+H) . NMR (300 MHz, CDCl 3 ) 5 7.40 - 7.20 (m, 5H) , 

7.20 - 6.90 (m, 4H) , 5.20 - 4.80 (m, 3H) , 4.60 - 4.40 
(m, 1H) , 3.90 - 3.40 (m, 2H) , 3.00 - 2.20 (m, 3H) , 2.00 
- 1.80 (m, 1H) , 1.80 - 1.00 (m, 10H) . 



2 0 Part H Preparation of (lR,2R)-2- 

aminocvclohexanecarboxvlic acid, (S) -3- (4- 
f luorobenzvlpiperidine amide 




25 (lR,2R)-2- 

(benzyloxycarbonylamino) cyclohexanecarboxylic acid, (S) - 
3- (4-f luorobenzyl) piperidine amide (50 mg) , 10% Pd/C (10 
mg) and methanol were hydrogenated at 50 PSI overnight. 
The reaction was filtered through fiberglass filter 

30 paper under nitrogen. The filtrate was stripped to 
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yield 34 mg of a colorless oil as product. Mass Spec 
detects 319 (M+H) . NMR (300 MHz, CDC1 3 ) 8 7.20 - 7.03 
(m, 2H) , 7.03 - 6.90 (m, 2H) , 4.60 - 4.30 (m, 1H) , 3.90 
- 3.60 (m, 1H), 3.20 - 2.90 (m, 2H) , 2.80 - 2.20 (m, 
5 4H) , 2.10 - 0.80 (m, 15H) . 

Part I Preparation of ( 1R, 2R) -2- (3- 

(acetyl) phenylaminocarbonylamino) cvclohexanecarboxylic 
10 acid, (S) -3- (4-f luorobenzvl ) piperidine amide 




(1R, 2R) -2-aminocyclohexanecarboxylic acid, (S)-3- 
(4-f luorobenzylpiperidine amide (25 mg, 0.00785 mmol, 1 
eq.)_was dissolved in 2 mL of THF at 25°C under 

15 nitrogen. 3-Acetylphenyl isocyanate (11 yL, 0.00785 

mmol, 1 eq.) was added and the contents stirred. Worked 
up after 3 hours by stripping off the solvent then 
purifying the crude over silica gel in 3:1 hexanes/ethyl 
acetate followed by 1:1 hexanes/ethyl acetate followed 

2 0 by 100% ethyl acetate. Obtained 33 mg of a white 
amorphous glass as product. Mass Spec detects 480 
(M+H). NMR (300 MHz, CDC1 3 ) 8 9.20 - 8.80 (m # 1H) , 8.20 
- 7.90 (m, 1H) , 7.80 - 7.50 (m, 2H) , 7.40 - 7.30 (m, 
1H) , 7.20 - 6.70 (m, 4H) , 4.80 - 4.20 (m, 2H) , 4.00 - 

25 3.50 (m, 2H) , 3.30 - 2.90 (m, 1H) , 2.80 - 2.20 (m, 8H) , 
2.20 - 1.00 (m, 11H) . 
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Example 8 

Part A. Preparation of N-Methvl-4-nitro-benzamide 




5 4-Nitrobenzoyl chloride (7.00 g, 38 mmol, 1 eq) was 

dissolved in 50 ml of THF and added to a 2 . 0 M solution 
of methylamine in THF (41.5 ml, 83 mmol, 2.2 eq.) at 
0°C. Worked up after 3 hours by adding EtOAc and 
rinsing 3X with IN NaOH, IX with brine. The organic 
10 layer was dried over MgS04, then stripped to obtain 2.25 
g of off-white solids as product. NMR (3 00 MHz, DMSO 
d6) 5 8.80 (m, 1H) , 8.33 (d, 2H, J = 7 Hz), 8.06 (d, 2H, 
J = 7 Hz). 2.86 (d, 3H, J = 7 Hz). 

Part B. Preparation of 1 -Methyl- 5- (4-nitro-phenvl) -1H- 
15 tetrazole 




\ / 
N~N 



N-Methyl-4-nitro-benzamide (2.25 g, 12.5 mmol, 1 eq.) 
and PC1 5 (2.60 g, 12.5 mmol, 1 eq.) were melted together 
under house vacuum connected to a NaOH trap behind a 
20 safety shield. Melting occurred at 100°C. Heated at 
13 0 °C for 1 hour then purified by kugelrohr 
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distillation at 0 . 1 mmHg at 130°C. CAUTION: THE 
EXPLOSIVE PROPERTIES OF THIS COMPOUND ARE UNKNOWN) . The 
iminoyl chloride (12.5 mmol 1 eq.) in DMF 10 ml was 
added to NaN 3 in 10 ml of DMF at 25°C and stirred 
5 overnight. Worked up by adding EtOAc then rinsing 3X 
with H 2 0. The organic layer was dried over MgS04, then 
stripped to obtain yellow solids which were purified 
over silica gel in 3:1 hexanes/EtOAc to 100% EtOAc . 
Obtained 1.21 g of yellow solids as product. NMR (3 00 

10 MHz, CDC1 3 ) 5 8.46 (d, 2H, J = 7Hz) , 8.02 (.d, 2H, J = 
7Hz) ,4.27 (S, 3H) . 

Part C. Preparation of 4- ( l-Methyl-lH-tetrazol-5-yl ) - 
phenylamine 




l-Methyl-5- (4-nitro-phenyl) -lH-tetrazole (470 mg) , 20% 
Pd(OH) 2 (94 mg) , and 1:1 MeOH/EtOAc (25 ml), were 
hydrogenated at 50 PSI for 1 hour. The reaction was 
filtered through fiberglass filter paper under nitrogen. 
2 0 The filtrate was stripped to yield 383 mg of yellow 
solids as product. Mass Spec detects 176 (M+H) . NMR 

(300 MHz, CDC1 3 ) 8 7.57 (d, 2H, J = 7Hz) , 6.80 (d, 2H, J 
= 7Hz), 4.14 (s, 3H) , 4.03 (M, 2H) . 

25 Part D. Preparation of F4- (l-Methvl-lH-tetrazol-5-vl) - 
phenyl] -carbamic acid phenyl ester 
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\ / 
N=N 

4- (l-Methyl-lH-tetrazol-5-yl) -phenylamine (190 mg, 1.08 
mmol, 1 eq.), triethylamine (0.14 ml, 1.08 mmol, 1 eq.), 
in 10 ml of THF under nitrogen were cooled to 0°C. A 5 
5 ml solution of phenyl chlorof ormate (0.14 ml, 1.08 mmol, 
1 eq. ) , was added dropwise via an addition funnel. 
Worked up after 16 hours by adding EtOAc then rinsing 3X 
with H 2 0. The organic layer was dried over MgS04, then 
stripped to obtain yellow solids which were purified 

10 over silica gel in 3:1 hexanes/EtOAc to 100% EtOAc . 
Obtained 93 mg of white solids as product. Mass Spec 
detects 296 (M+H) . NMR (300 MHz, DMSO-d 6 ) 5 10.65 
(s, 2H) , 7.86 (d, 2H, J = 7Hz), 7.76 (d, 2H, J = 7Hz), 
7.44 (t, 2H, J = 7Hz), 7.28 (t, 2H, J = 7Hz), 4.18 s, 

15 3H) . 

Part E. Preparation of 1- (2- \ 3- (4-Fluoro-benzvl) - 
piperidine-l-carbonyll -cvclohexyl}-3- T4- ( 1 -methyl- 1H- 
tetrazol-5-vl) -phenyl] -urea 
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[4- (l-Methyl-lH-tetrazol-5-yl) -phenyl] -carbamic acid 
phenyl ester (28 mg, 0.00942 mmol, 1 eq. ) , (lR,2R)-2- 
aminocyclohexanecarboxylic acid, (S) -3- (4- 
5 f luorobenzylpiperidine amide, (see example 1 ) (30 mg, 

0.00942 mmol, 1 eq.), in DMF at 25°C under nitrogen were 
stirred overnight . Worked up by adding EtOAc then 
rinsing 3X with H 2 0. The organic layer was dried over 

MgS0 4 , then stripped to obtain solids which were stirred 
10 in 10 ml of 1:1 chlorof orm/diethyl ether. Solids which 
didn't dissolve were filtered and pumped under high 
vacuum to obtain 15 mg off off-white solids as product. 
Mass Spec detects 520 (M+H) . 1 H NMR (300 MHz, DMSO-d 6 ) 
5 8.64 (s, 1H) , 7.80 - 7.60 (m, 1H) , 7.54 (d, 2H, J = 
15 7Hz), 7.30 - 7.15 (m, 1H) , 7.15 - 6.90 (m, 3H) , 6.15 - 
5.90 (m, 1H) , 4.11 (s, 3H) , 4.00 - 3.40 (m, 2H) , 3.00 - 
2.60 (m, 1H) , 2.60 - 2.20 (m, 2H) , 2.00 - 0.80 (m, 16H) . 

Example 2 . 
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Part A. Preparation of carbamimidic acid, N l -cvano-i\[- 
[4- (l-methvl-lH-tetrazol-5-vl) phenyl 1 - , phenyl ester 




5 4- (l-Methyl-lH-tetrazol-5-yl) -phenylamine (500 mg, 

2.85 mmol, 1 eq.) and diphenyl cyanocarbonimidate (680 
mg, 2.85 mmol, 1 eq) were refluxed in 10 ml of 
acetonitrile under nitrogen overnight. Solids were 
present which were filtered and pumped under high vacuum 
10 to obtain 85 mg of white solids as product. ! H NMR (300 
MHz , DMSO-d 6 ) 8 11.16 (s, 1H) , 7.92 (d, 2H, J = 7Hz), 
7.75 (d, 2H, J = 7Hz), 7.55 - 7.40 (M, 2H) , 7.40 - 7.15 
(M, 3H) . 4.18 (S, 3H) . 
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Part B Preparation of cruanidine, N' 1 -cvano-iV-- T ( li?, 2i?) -2- 
rr (3i?)-3-f (4- 

f luorophenvl) methyl 1 piper idinvll carbonvll cvclohexyll -INT - 
[4- ( 1 -me thvl - 1 H- tetrazol- 5 -vl) phenyl 1 - 



,I\T -Cyano-iV- [4 - ( 1 -methyl- 1H- tetrazol-5-yl ) phenyl ] - 
carbamimidic acid phenyl ester (30 mg, 0.00942 mmol, 1 
eq.), (1R, 2R) -2-aminocyclohexanecarboxylic acid, (S)-3- 
10 (4-f luorobenzylpiperidine amide, (see example 1 ) (30 mg, 
0.00942 mmol, 1 eq.), in DMF at 25°C under nitrogen were 
stirred overnight. Worked up by adding EtOAc then 
rinsing 3X with H 2 0. The organic layer was dried over 
MgS0 4 , then stripped to obtain an oil which was purified 

15 over silica gel in 100% EtOAc to 4:1 CHCl 3 /MeOH. 

Obtained 8 mg of an oil as product. Mass Spec detects 

544 (M+H) . X H NMR (300 MHz, CDC1 3 ) 8 10.20 - 9.90 (m, 

1H) , 7.80 - 7.50 (M, 4H) , 7.20 - 7.00 (M, 3H) , 7.00 - 
6.80 (M, 1H) , 5.60 - 5.20 (M, 1H) , 4.60 - 4.30 (M, 1H) , 
20 4.20 (d, 3H, J = 7Hz), 4.00 - 3.80 (M, 2H) , 3.70 - 3.00 
(M, 1H) , 2.80 - 2.00 (M, 5H) , 2.00 - 1.20 (M, 11H) . 



25 Part A: Preparation of fcert-l-{ [ (3S) -3- (4- 

f luorobenzyl ) piperidinyl 1 carbonyl } cyclopropylcarbamate 



5 




EXAMPLE 3 
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N 



NHBoc 



5 



To a ice-water cooled solution of (S)-3-(4- 



f luorobenzyl) piperidine (100 mg, 0.517 mmol) , Boc-1- 
aminocyclopropane-l-carboxylic acid (109.3 mg, 0.543 
mmol) in DMF (2.2 mL) was added HATU reagent (204 mg, 
0.543 mmol), followed by addition of Hunig base (0.142 

10 mL, 0.815 mmol) . The resulting mixture was then warmed 
to room temperature and stirred for 2h. The reaction 
mixture was diluted in sat. NaHC03 aq. solution, and 
extracted with ethyl acetate (25 mL) . The organic layer 
was washed with sat. NaHC03 aq. Solution, water and 

15 brine. The solution was then dried in MgS04 , 

concentrated. Mass: Spec(ES) detects 377.2 (M+H) ; ^-H 
NMR (300MHz, CDC13) : 8 7 . 15-7 . 10 (m, 2H) , 6.98(t, 2H, 
J=8.8Hz), 4.42-4.36 (m, 1H) , 4.26-4.18 (m, 1H) , 2.98- 
2.84 (m, 1H) , 2.82 (s, 2H) , 2.61-2.48 (m, 3H) , 1.82- 

20 1.67 (m, 3H) , 1.43(s, 9H) , 1.28-1.13(m, 3H) , 0.97 (bs, 
1H) . 

Part B: Preparation of l-{ [ (3S) -3- (4- 
25 f luorobenzyl ) piper idinvl 1 carbonvl } cvc lopropylamine 
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,NH 2 TFA 



To a solution of tert-1- { [ (3S) -3- (4- 
f luorobenzyl ) piper idinyl ] carbonyl } cyclopropylcarbamate 
5 (190 mg) in methylene chloride (1.5 mL) was added 

trif luoroacetic acid (1.5 mL) at room temperature. The 
resulting solution was stirred at RT for 1.0 h. The 
solvent was removed and dried in vacuum. 

10 Part C: Preparation of N- (3-acetvlphenvl) -N- (l-{ [" (3S) - 
3- ( 4-f luorobenzyl ) piperidinyll carbonyl } cvc lopropylurea 



To an ice cooled solution of l-{ [ (3S) -3- (4- 
f luorobenzyl ) piperidinyl ] carbonyl } cyclopropylamine TFA 
salt (20 mg, 0.0512 mmol) in methylene chloride (0.2 mL) 
was added hunig base till pH to 10-11. The resulting 
2 0 solution was then treated with 3-acetylphenyl isocyanate 
(8.3 mg) . The mixture was stirred at ice bath for 1.0 h 
and concentrated. The residue was directly purified by 
RP-HPLC to give 26.1 mg of the product. Mass: Spec(ES) 
detects 438.1 (M+H) . *H NMR (300 MHz, DMSO-d 6 ) : 5 7.97- 

25 7.96(m, 1H) , 7.61-7.51 (m, 2H) , 7.37(t,lH, J= 8.1 Hz), 
7.16-7.11 (m, 2H) , 7.00 (t, 2H, J= 8.8 Hz), 4.12-4.02 



F 




15 
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(m, 4H), 2.65-2.51 (m, 1H) , 2.50 (s, 3H) , 2.39-2.29 
(m, 1H) , 1.57 (bs, 3H) , 1.22-1.10 (m, 4H) , 1.08-0.97 (m, 
1H) , 0.95-0.83 (m, 1H) . 

5 Example 3a 

Part A. Preparation of piperidine, 3 - [ ( 4- 
fluorophenyl) methyl] -1- [ (2E) -l-oxo-2-butenyl] -, (3S) - 




O 



S-3- (4-Fluorophenylmethyl)piperidine (4.00 g, 20.7 
15 mmol, 1 equiv.), crotonic acid (1.78 g, 20.7 mmol, 1 
equiv.) and benzotriazol-1- 

yloxytripyrrolidinophosphonium hexaf luorophosphate 
(PyBOP reagent) (11.85 g, 22.8 mmol, 1.1 equiv.) were 
dissolved in 75 ml of methylene chloride at 0°C under N 2 
20 and then triethylamine (5.57 ml, 41.4 mmol, 2 equiv.) 
was added last. The mixture warmed to 25°C. After 16 
hours the reaction was stripped then purified over 
silica gel in 1:1 hexanes/EtOAc . Obtained 5.40 g of a 
colorless oil as product. 

25 NMR (300 MHz, CDC1 3 ) 8 7.20 - 7.03 (m, 2H) , 7.03 - 6.90 
(m, 2H) , 6.90 - 6.70 (m, 1H) , 6.40 - 6.00 (m, 1H) , 4.60 
- 4.20 (m, 1H) , 4.00 - 3.60 (m, 1H) , 3.10 - 2.20 (m, 
4H) , 1.90 - 1.60 (m, 6H) , 1.60 - 1.00 (m, 3H) . 
Mass Spec detects 262 (M+H) . 
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Part B. 1-piperidineethanol , 3- [ (4- 
fluorophenyl) methyl ] -3-oxo-g- [ (1R) -1- [ [ (JLRj -1- 
5 phenyl ethyl] ( phenylme thy 1) amino] ethyl] - , (a}R, 3S) - 




10 

(R) - ( + ) -N-Benzyl-alpha-methylbenzylamine (6.92 
(33.1 mmol, 1.6 equiv.) was dissolved in 50 ml of THF at 
25°C under N 2 , cooled to 0°C and 1.6 n-BuLi . in hexanes 

15 (19.37 ml, 31.0 mmol, 1.5 equiv.) was added dropwise 

thereto keeping the temperature below 10°C. The mixture 
was stirred for 45 minutes at 0°C , cooled to -70°C 
after which piperidine, 3- [ (4-f luorophenyl) methyl] -1- 
[ (2E) -l-oxo-2-butenyl] (3S)- (5.40 g, 20.7 mmol, 1 

20 equiv.) in THF was added dropwise keeping the 

temperature below -65°C . The mixture was then stirred 
an additional 1.5 hours at -70°C. (IS) - ( + ) - (10- 
Camphorsulf onyl) oxaziridine (7.58 g, 33.1 mmol, 1.6 
equiv.) was added neat in 1 portion. The mixture 

25 stirred for 1 hour then allowed to warm to 0°C. The 

reaction was quenched with 50 ml of saturated NH 4 C1 and 
the THF evaproated. Water was added and then extracted 
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3 times with methylene chloride. The organic layers were 
collected and dried to yield an amber oil which was 
purified over silica gel in 100% chloroform followed by 
9:1 chlorof orm/EtOAc . Obtained an oil which was then 
5 stirred in Et 2 0. The solids were filtered off and the 
Et 2 0 supernatant was stripped to yield 6.13 g of a tacky 
glass as product. 

NMR (300 MHz, CDCI3 ) 6 7.60 - 7.40 (m, 4H) , 7.40 - 7.10 
(m, 6H) , 7.10 - 6.80 (m, 4H) , 4.50 - 3.70 (m, 4H) , 2.90 
10 - 2.10 (m, 4H) , 1.70 - 0.60 (m, 12H) . 

(Note: If the (IS) - (+) - ( 10 -Camphor sulfonyl ) oxaziridine 
is not added, the corresponding des-OH compound is 
synthesized) . 



Part C. Preparation of 1-piperidineethanol , a- [ ( 1R) -1- 
aminoethyl] -3- [ (4-f luorophenyl) methyl] -ft-oxo- , (a 1 ^, 3S) - 



20% Pd(OH) 2 (200 mg) , 1-piperidineethanol, 3-[(4- 
f luorophenyl) methyl] -p-oxo-a- [ (1R) -1- [ [ (1R) -1- 

phenylethyl] (phenylmethyl) amino] ethyl] (O^JR, 3S) - 
25 (500 mg, 1.02 mmol, 1 equiv.) and 10 ml of acetic acid 
in 10 ml of methanol were hydrogenated at 50 PSI 
overnight. The reaction was filtered through fiberglass 
filter paper under nitrogen. The filtrate was stripped 
to obtain a colorless oil. 20 ml of 1:1 hexanes/EtOAc 



15 



20 
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10 



15 



20 



were added followed by saturated NaHC03 and the layers 
separated to remove impurities. To the aqueous was 
added IN NaOH to adjust the pH = 10 and then it was 
extracted 3 times with methylene chloride. The 
methylene chloride layers were combined, dried and 
stripped to give 3 60 mg of a near-colorless oil as 
product . 

NMR (300 MHz, CDCl 3 ) 8 7.20 - 6.90 (m, 4H) , 4.60 - 4.20 
(m, 2H) , 3.80 - 3.60 (m, 1H) , 3.10 - 2.90 (m, 2H) , 2.90 
- 2.20 (m, 4H) , 2.00 - 1.10 (m, 4H) , 1.00 - 0.80 (m, 
4H) . 

Mass Spec detects 295 M+H) . 



Part D. Preparation of urea, JV- [ 2fl) -3- [ (3S) -3- [ (4- 
fluorophenyl) methyl] -1 -piper idinyl] -2 -hydroxy- 1 -me thyl- 
3-oxopropyl] -AT - [3- ( 1 -methyl -1H- tetrazol- 5 -yl ) phenyl ] - 
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1-piperidineethanol, a- [ {1R) -1-aminoethyl] -3- [ (4- 
fluorophenyl ) methyl ] -(3-oxo-, (a l R,3S)- (50 mg, 0.10 
mmol, 1 equiv.) and [3- ( l-methyl-lH-tetrazol-5- 
yl ) phenyl ] carbamic acid phenyl ester (50 mg, 0.10 mmol, 
5 1 equiv.) were stirred in 3 ml of acetonitrile at 25°C 
under N 2 . After 16 hours the reaction was stripped then 
purified over silica gel in 100% EtOAc . Obtained 60 mg 
of a white glass as product. 

NMR (300 MHz, CDCI3 ) 5 7.90 - 7.50 (m, 3H) , 7.50 - 7.30 
10 (m, 1H) , 7.20 - 7.05 (m, 2H) , 7.05 - 6.80 (m, 2H) , 6.10 
- 5.90 (m, 1H) , 4.80 - 4.20 (m, 2H) , 4.20 - 4.00 (m, 
5H) , 3.20 - 2.80 (m, 1H) , 2.80 - 2.40 (m, 3H) , 2.00 - 
1.20 (m, 4H) , 1.10 - 0.80 (m, 4H) . 
Mass Spec detects 496 (M+H) . 

15 

Example 45: 

2 0 Preparation of : N- T (IS) -3- T (3S) -3- T (4- 

f luorophenvlmethyll -1 -piper idinvll -3 -oxo-1- ( 1- 
pjperidinvlcarbonvl) propyl] -N' - T3- ( 1 -methyl -1-H- 
tetrazol-5-yl ) phenyl 1 -urea . 



25 




Step 1: To a solution of Boc-Asp (OH) -O-Bn (381. 5mg) in 
dry DMF (2.7ml) at 0°C was added HATU (448. 6mg) followed 
by Hunigs base (.308mL) and stirred for 5 minutes. S-3- 
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(4-f luorobenzyl) -piper idine, dissolved in 2.0 ml dry DMF 
was added. The reaction was then stirred at 0°c for 30 
minutes, room temperature for 3 hours and then raised to 
50°C for 30 minutes. After cooling the reaction to room 
5 temperature, it was partitioned between saturated sodium 
chloride and ethyl acetate. The aqueous layer was re- 
extracted with EtOAc (4 x 40mL) . The organic layers were 
combined, washed with H 2 0, 10% citric acid, brine, dried 
(MgSOJ , concentrated to give 606mg of crude material, 
10 which was sufficiently pure to be used directly for the 
next step, (step 2). Electrospray ms spectrum m/e 499.2 
(M+H) . 

Step 2: To a solution of the amide (606mg; prepared 
15 above) in 5.0ml CH 2 C1 2 was added trif luoroacetic acid 
(5.0ml) and H 2 0 (0.5ml). The reaction mixture was 
stirred at room temperature for 50 minutes. The solvent 
was removed in vacuo to give 609mg of a crude solid as a 
trif luoroacetate salt which was sufficiently pure for 

2 0 use directly in the next step. 

Electrospray ms spectrum m/e 399.2 (M+H) . 

Step 3: To a stirring solution of the amine (609mg; 
prepared above) in dry acetonitrile (4.0ml), was [3-(l- 

25 methyl-lH-tetrazol-5-yl ) phenyl ] carbamic acid phenyl 
ester (292.3mg) followed by Hunigs base (517uL) and 
stirred overnight at room temperature. The solvent was 
removed in vacuo and resulting crude was purified by 
silica gel chromatography (0-5% MeOH/CH 2 Cl 2 ) to give a 

30 solid. Electrospray ms spectrum m/e 600.2 (M+H). 

Step 4: To a solution of the benzyl ester (l.Ogm; 
prepared above) in methanol (8.0ml) was added a 
catalytic amount of Palladium (10% on carbon) and 

3 5 hydrogenated under a balloon of hydrogen (1 atmosphere) 
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for 2 hours. The catalyst was filtered, washed with 
methanol and filtrate was concentrated in vacuo to give 
800mg of a crude acid, which was sufficiently pure to be 
used in the next step. Electrospray ms spectrum m/e 
5 510.0 (M+H) ; 532.1 (M+Na) . 

Step 5 : To a stirring solution of the acid (lOOmg; 
prepared above) in dry DMF (0.65ml) at 0°C was added 
BOP(104mg) followed by Hunigs base (0.1ml). After 

10 stirring for 10 minutes, piperidine (97uL) was added and 
reaction was stirred at room temperature overnight. The 
reaction was poured into a mixture of ice/saturated 
NaHC0 3 and extracted into EtOAc (4 x 50ml) . The 
combined organic layers were washed with IN HC1, brine, 

15 dried (MgSOJ , and concentrated in vacuo to give a crude 
oil (17 0mg) . The crude material was purified by silica 
gel chromatography (0-5% MeOH/CH 2 Cl 2 ) to give 16.8 mg of 
a final solid. Electrospray ms spectrum m/e 599.3 
(M+H); X H NMR spectrum (CD30D) : 7.95 (s, 1H) , 7.5 (m, 

20 3H) , 7.2 (m, 2H) , 7.0 (m, 2H) 5.2 (m, 1H) 4.2 (m, H) 4.2 
(s,3H) 3.8 (m, 6H) , 3.4 (m, H) , 3.2 (m, 2H) , 3.0 (m, 
H) , 2.85 (m, H) , 2.7 (m, 3H) , 2.5 (m, 4H) , 1.6(m, 4H) , 
1.4 (m, 2H) . 

25 

Example: 55 

Preparation of: N- T (IS) -3- T (3S) -3- T (4- 
f luorophenylmethyll -1-piperidinyll -3 -oxo-1- (1- 
30 morpholine) butyl 1 -N' - f 3- (N-methvl amide ) phenyl 1 -urea 
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Step 1: To a stirring solution of Cbz-Asp (O^Bu) -OH in 
dry DMF(25ml) was added BOP(8.16gm) followed by Hunigs 
base (75ml) at 0°C. This was stirred for 8-10 minutes 
5 before adding morpholine (3 . 25ml) and stirred at room 

temperature overnight. The reaction was then poured onto 
50% sodium bicarbonate and ice and extracted into ethyl 
actetate (3 x 15 0ml) . The organic layer was washed with 
IN HCl, water and brine ( once each) dried over 
10 Magnesium sulfate, filtered and the residual crude was 
purified by column chromatography on silica gel eluting 
with (50% Hexanes -Petroleum ether) to give a crystalline 
white solid (3 . 87gm) . Electrospray ms spectrum m/e 393.3 
(M+H) . 

15 

Step 2 : To a solution of 930mg of the amide prepared 
above, in dry tetrohydrofuran ( 6 . OmL) was added Borane- 
tetrahydrof uran complex (5 . 99ml) dropwise at 0°C over 10 
minutes and the reaction was stirred overnight at room 

2 0 temperature. The reaction was cooled to 0 °C in an ice 

bath, quenched by the addition of water (5. OmL) dropwise 
until all the gas evolution subsided. The THF was 
removed in vacuo, aqueous extracted into methylene 
chloride (3 x 10 OmL) and the organic layers were 

25 combined, dried over magnesium sulfate, concentrated and 
purified by chromatography on silica gel (33% 
ethylacetate-hexanes) . The resulting oil (400mg) was 
carried on to the next step 
Electrospray ms spectrum m/e 379.3 (M+H). 

30 
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Step 3 : To a solution of 400mg of the amide prepared 
above in methylene chloride (2.5mL) and water (0.5ml), 
was added trif luoroacetic acid ( 2.5ml). The mixture 
was stirred for 50 minutes at room temperature. The 
5 solvent was then removed in vacuo, suspended in 

methylene chloride and removed in vacuo (twice) and the 
resulting solids were triturated (15% Ether-petroleum 
ether) to afford a fine white solid (480mg) . 
Electrospray ms spectrum m/e 323.2 (M+H). 

10 

Step 4: HATU (584mgm) and Hunigs base (1.1ml) were added 
to a stirring solution of 558 mg of the amine prepared 
above, in dry DMF (3.5ml) at 0 °C . The mixture was 
stirred for 10 minutes, then S-3- (4-f luorobenzyl) - 

15 piperidine (2 60mg) was added and the mixture stirred at 
room temperature overnight. The reaction was poured onto 
ice/Sat. NaHC0 3 and extracted into EtOAc (3 x 100ml). 
The organic layers were combined, washed with water 
(20ml), brine (25ml), dried (MgSOj , filtered and 

2 0 concentrated in vacuo. The resulting crude oil was 

purified by chromatography on silica gel (0-3% MeOH- 
CH 2 C1 2 ) to give a solid (525mg) . Electrosray ms spectrum 
m/e 498.2 (M+H) . 

25 Step 5: 10% Palladium on carbon (75mg) was added to a 
solution of 52 0mg of the amide prepared above, in MeOH 
(4.0ml) and the mixture was hydrogenated under one 
atmosphere of hydrogen gas (balloon) . The palladium 
catalyst was filtered, filtrate was concentrated in 

30 vacuo and the resulting white foam (370mg) was 

sufficiently pure for use in the next step. Electrospray 
ms spectrum m/e 3 64.3 (M+H) . 

Step 6: To a stirring solution of the amine (25mg; 
35 prepared above) in 0.227ml dry DMF, was added [3-(N- 
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methylcarboxamido ) phenyl ] carbamic acid phenyl ester 
(22.3mg) and stirred overnight at room temperature. The 
mixture was poured into water (2.0ml) and extracted 
into EtOAc (3 x 10ml) . The organic layers were combined, 
5 dried (MgS04) , filtered, concentrated and purified by 
silica gel chromatography (0-10% MeOH/EtOAc) to give a 
solid (21.4mg) as a final product. Electrospray ms 
spectrum m/e 540.1 (M+H) . X H NMR (CD30D) : 7.85 (s, H) , 
7.55{m, H) , 7.35 (m, 2H) , 7.2(m, 2H) , 7.0 (m, 2H) , 
10 4.5(m, H) , 4.3(m, H) , 3.8(m, 4H) , 3.2 (m, 4H) , 2.9 (s, 
3H) , 2.8(m, H) , 2.6(m, H) , 2.5(m, 4H) , 1.8(m / 4H) , 1.3 
(m, 4H) . 

Example 63 . 

15 

Preparation of : N- f (lS)-3-r(3S)-3-f (4- 

f luorophenvlmethvll -l-piperidinyll -3 -oxo-2-methvl-l- ( 1- 
morphonvlcarbonvl) propyl 1 -N' - [B- ( 1-methvl-l-H-tetrazol- 
5 - vl ) phenyl 1 -urea 

20 



F 




Step 1: K 2 C0 3 (12.82gm) and CH 3 I (5.77mL) were 
successively added to a stirring solution of N-Cbz- 

25 Asp (0- fc Bu) -OH (15.0gm) in dry DMF ( 116ml) at room 

temperature. The mixture was stirred overnight at room 
temperature. The insoluble solids were filtered and the 
filtrate was diluted with water and extracted into EtOAc 
(3 x 200mL) . The organic layer was washed with water (3 

30 x 50mL) , dried (MgS04) , filtered and concentrated in 
vacuo. The crude oil was purified by silica gel 
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chromatography (15-33% of EtOAc-hexanes) and gave a 
final oil (16.0gm). Electrospray ms spectrum m/e 360.3 
(M+H) 

5 Step 2: LiHMSD (18.67ml) was added dropwise to a 

stirring solution of the ester (3.0gm) prepared above, 
in dry THF (25ml) at -78°C. The reaction was stirred at 
-78°C for 1 hour then gradually raised to -3 0°C. It was 
re-cooled to -78°C after which CH 3 I was added dropwise 

10 over 3 minutes. The reaction was allowed to stir at - 
78°C gradually rising to -20 °C over 2 hours. The 
reaction was quenched at -78°C with 10% citric acid 
(10ml), poured on to ice/sat. NaCl and extracted into 
EtOAc (3 x lOOmL) . The organic layers were combined, 

15 dried (MgSOJ , filtered, concentrated in vacuo and 

purified by silica gel chromatography (15-25% EtOAc- 
hexanes) . The resulting oil (2.9gm) was sufficiently 
pure to be used for the next step. Electrospray ms 
spectrum m/e 378.2 (M+Na) . 

20 

Step 3 : To a solution of 2 . Ogm of the ester prepared 
above in methylene chloride (18.2mL) and water (2.0mL) 
was added trif luoroacetic acid (2 0ml) . The mixture was 
stirred at room temperature for 90 minutes. The solvent 
25 was removed in vacuo, re-dissolved into CH 2 C1 2 and 

solvent removed in vacuo (3x) , and the resulting product 
(1.6gm) was sufficiently pure for use in the next step. 
Electrospray ms spectrum m/e 348.2 (M+H). 

30 Step 4: HBTU (674mgm) and Hunigs base (0.77mL) was added 
to a stirring solution of the acid (500 mg, prepared 
above) in dry DMF (5.0mL) at 0 °C. The mixture was 
stirred for 10 minutes, then S-3- (4-f luorobenzyl) - 
piperidine (300mg) was added and the mixture stirred at 

35 room temperature overnight. The reaction was poured onto 
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ice/Sat. NaHC0 3 and extracted in to EtOAc (3 x lOOmL) . 
The organic layers were combined, washed with water 
(20mL) , brine (25ml) , dried (MgS0 4 ) , filtered and 
concentrated in vacuo. The resulting crude oil was 
5 purified by chromatography on silica gel (33-100% EtOAc- 
Hexanes) to give a solid (500mg) to be used in the next 
step. Electrosray ms spectrum m/e 494.3 (M+Na) . 

Step 5: LiOH solution (1.9ml, 2.5 M) was added to a 
10 solution of the amide (200mg, prepared above) in MeOH 
(4.0mL) at 0°C and the mixture was stirred at room 
temperature overnight. The reaction was diluted with 2ml 
water, washed with ether (1 x 5mL) . The aqueous layer 
was acidified with IN HCl to pH 2-3 and extracted into 
15 EtOAc (3 x 3 0mL) . The combined organic layers were dried 
(MgSOJ , filtered and filtrate was concentrated in vacuo 
and the resulting white foam (169mg) was sufficiently 
pure for use in the next step. Electrospray ms spectrum 
m/e 454.4 (M+H) . 

20 

Step 6 : To a stirring solution of the acid (165mg, 
prepared above) in dry DMF (1.3mL) was added BOP (207mg) 
followed by Hunigs base (0.203mL) at 0 °C. This was 
stirred for 8-10 minutes then added morpholine (0.068mL) 

25 and stirred at room temperature overnight. The reaction 
was then poured onto 50% NaHC0 3 and ice and extracted 
into EtOAc (3 x 150mL) . The combined organic layers were 
washed with IN HCl, water, brine (once each), dried 
(MgSOJ , filtered, concentrated in vacuo. The crude 

30 material was purified by silica gel chromatography (0-5% 
of MeOH-CH 2 Cl 2 ) to give a clear oil (190mg) . 
Electrospray ms spectrum m/e 526.3 (M+H). 

Step 7: 10% Palladium on carbon (70mg) was added to a 
35 solution of 190 mg of the amide prepared above in MeOH 
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(2.0mL) and the mixture was hydrogenated under one 
atmosphere of hydrogen gas (balloon) for 2.0 hour. The 
palladium catalyst was filtered, filtrate was 
concentrated in vacuo and the resulting white foam 
5 (120mg) was sufficiently pure for use in the next step. 
Electrospray ms spectrum m/e 392.3 (M+H) . 

Step 8 : To a stirring solution of the amine (20mg; 
prepared above) in dry acetonitrile (0.17mL), was [3-(l- 

10 methyl-lH-tetrazol-5-yl)phenyl] carbamic acid phenyl 
ester (18.8mg) followed by Hunigs base (22 uL) and 
stirred overnight at room temperature. The solvent was 
removed in vacuo and resulting crude was purified by 
silica gel chromatography (0-5% MeOH/CH 2 Cl 2 ) to give a 

15 solid (20.3mg) as a final product. Electrospray ms 

spectrum m/e 600.2 (M+H). H 1 NMR (CD30D) : 7.95 (s, H) , 
7.5 (m, 3H) , 7.2 (m, 2H) , 7.0 (m, 2H) , 5.1 (m, H) , 4.4 
(m, H) , 4.2 (s, 3H) , 4.0 (m, H) , 3.4-3.9 (m, 9H) , 3.2 
(m, 2H) , 2.8 (m, 2H) , 2.6 (m, 4H) , 1.8 (m, 2H) , 1.4 (m, 

20 2H) , 1.2 (t, 3H) . 



25 Example 74. 

Part A. Preparation of benzyl (1R) -1- (aminomethyl ) -2- 
r (3S) -3- (4-f luorobenzvl) -l-piperidinyll -2- 
oxo e t hvl c a r bama t e 
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To a solution of (S) -3- (4-f luorobenzyl)piperidine 
(0.20 g, 0.52 mmol) in dry DMF (3 mL) was added PyBop 
5 (0.54g, 1.04 mmol), Hunig's base (0.18 mL, 1.04 mmol) 

and N-a-Cbz-N-P-Boc-D-diaminopropionic acid (0.35 g, 1.0 
mmol) . The mixture was stirred at room temperature for 
overnight. The reaction mixture was subsequently 
diluted with ethyl acetate, washed with water, saturated 

10 Na 2 C0 3 and brine. The organic layer was dried over MgS0 4 
and concentrated under reduced pressure. The residue 
was purified over silica gel in 1:1 hexane/EtOAc to 
yield 0.43 g of intermediate. MS AP + (M+H) + = 514.3. 
The intermediate was then treated with 1:1 v:v mixture 

15 of CH 2 C1 2 and TFA at room temperature for 1 h. The 

solvent was then evaporated. The residue was dissolved 
in ethyl acetate and washed with saturated Na 2 C0 3 and 
brine. The organic layer was dried over MgS0 4 and 
concentrated under reduced pressure to provide 0.34 g of 

2 0 product. MS AP + (2M+H) + = 827.8. 

Part B. Preparation of benzyl (1R) -2- I" (3S) -3- (4- 
f luorobenzvl) -1-piperidinvll -1- { f ( { [3- ( 1-methvl-lH- 
tetraazo-5 -vl ) phenyl ] amino } carbonvl ) amino 1 methyl } -2 - 
25 oxoethylcarbamate 
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Benzyl (1R) -1- (aminomethyl) -2- [ (3S) -3- (4- 
f luorobenzyl) - 1 -piper idinyl) -2-oxoethylcarbamate (0 . 17 
g, 0.40 mmol) , [4- (l-methyl-lH-tetrazol-5-yl) -phenyl] - 
5 carbamic acid phenyl ester (0.23 g, 0.78 mmol) , in 3 ml 
of acetonitrile were stirred at room temperature for 
overnight. Worked up by stripping off the solvent then 
purifying the crude over silica gel in 1:1 hexane/ethyl 
acetate followed by 100% ethyl acetate. Obtained 0.14 g 
10 of solids as product. Mass spectra detect 615.6 (M+H) . 

Part C. Preparation of N-f (2R) -2-amino-3- [ (3S) -3- (4- 
f luorobenzyl) - 1 -piper idinvl 1 -3 -oxopropyl ) -N 1 - [3- ( 1- 
methvl-lH-tetraazol-5-yl ) phenyl 1 urea 



15 




To a solution of benzyl (1R) -2- [ (3S) -3- (4- 
f luorobenzyl) -1-piperidinyl] -l-{ [ ( { [3- (1-methyl-lH- 
tetraazo- 5 -yl ) phenyl ] amino} carbonyl ) amino ] methyl } -2 - 
20 oxo ethyl carbamate (0.14 g, 0.23 mmol) and 10% palladium 
on carbon (0.030 g) in degassed methanol (15 mL) was 
added hydrogen gas to 55 psi. The reaction was stirred 
for 12 h and then filtered through a pad of Celite. The 
celite was washed with methanol (10 mL) . The filtrates 
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were combined and* concentrated in vacuo to yield 0.10 g 
of product. MS AP* (M+H) + = 481. 

Part D. Preparation of N- ( (1R) -2- \ (3S) -3- (4- 
5 f luorobenzvl) -1-pjperidinvll -1-f r ( { f 3- (1-methvl-lH- 

te traazole- 5 -vl ) phenyl 1 amino } carbonvl ) amino 1 methyl 1-2- 
oxoethyl) -2 , 2-dimethylpropanamide 




10 To a solution of N-{ (2R) -2-amino-3- [ (3S) -3- (4- 

f luorobenzyl) -1-piperidinyl] -3-oxopropyl} -N 1 - [3- (1- 
methyl-lH-tetraazol-5-yl) phenyl] urea (0.0539, 0.11 mmol) 
in dry CH 2 C1 2 (2 mL) was added trimethylacetyl chloride 
(0.07 mL, 0.57 mmol) and stirred at room temperature for 

15 3h. PS-trisamine (0.33 g, 1.5 mmol, Argonaut 

Technologies Inc.) was added and stirred for 1 h. The 
reaction mixture was filtered and the polymer was washed 
with CH 2 C1 2 , and the combined filtrate was concentrated 
under vacuum. The residue is further purified by RP- 

20 HPLC to afford 3.2 mg of product. Mass spectra detects 
565.6 (M+H) . 'H NMR (300 MHz,CD 3 OD) 8 7.95 (s, 1H) , 
7.60-7.36 (m, 3H) , 7.25-7.15 (m, 2H) , 7.00-6.90 (m, 2H) , 
5.10-4.80 (m, 1H) , 4.40 (m, 1H) , 4.20 (s, 3H) , 4.10-3.95 
(m, 2H) , 3.60-3.35 (m, 2H) , 3.25-2.80 (m, 2H) , 2.80-2.40 

25 (m, 4H) , 1.95-1.40 (m, 3H) , 1.20 (s, 9H) . 
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Part A. Preparation of tert-butvl (1R) -1- (aminomethvl) - 
2- f (3S) -3- (4-f luorobenzvl) - 1 -piper idinvl 1 -2- 
5 oxoe t hvl c arbama t e 



To a solution of ( S) -3 - ( 4-f luorobenzyl ) piperidine 
(2.0 g, 10.2 mmol) in dry DMF (50 mL) was added PyBop 
10 (10.63g, 20.43 mmol), Hunig ' s base (9.0 mL, 51 mmol) and 

N-a-Boc-N-(5-Fmoc-D-diaminopropionic acid (8.71 g, 20.43 
mmol) . The mixture was stirred at room temperature for 
overnight. The reaction mixture was subsequently 
diluted with ethyl acetate, washed with water, saturated 

15 Na 2 C0 3 and brine. The organic layer was dried over MgS0 4 
and concentrated under reduced pressure. The residue 
was then treated with 1:3 v:v mixture of piperidine and 
DMF at room temperature for 2 h. The reaction mixture 
was subsequently diluted with ethyl acetate, washed with 

2 0 water, saturated Na 2 C0 3 and brine. The organic layer was 
dried over MgS0 4 and concentrated under reduced 
pressure. The residue was purified over silica gel in 
1:1 hexane/ethyl acetate followed by 100% ethyl acetate 
followed by 4:1:0.1 ethyl 

25 acetate/Methanol/triethylamine, providing 5 . Og of 
product. MS AP + (M+H) + = 380.3. 
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Part B. Preparation of N- (5-acetvl-4-methvl-l , 3-thiazol- 
2-vl) -N' -{ (2R) -2-amino-3- [ (3S) -3-(4-fluorobenzvl)-l- 
piperidinvll -3-oxopropvl}urea 



Tert-butyl (1R) -1- (aminomethyl) -2- [ (3S) -3- (4- 
f luorobenzyl) -1-piperidinyl] -2-oxoethylcarbamate (0.15 

10 g, 0.39 mmol) , phenyl 5-acetyl-4-methyl-l , 3-thiazol-2- 
ylcarbamate (0.22 g, 0.78 mmol), in 10 ml of 
acetonitrile were stirred at room temperature for 
overnight. Worked up by stripping off the solvent then 
purifying the crude over silica gel in 1:1 hexane/ethyl 

15 acetate followed by 100% ethyl acetate followed by 

4:1:0.1 ethyl acetate/Me thanol /ammonia . The purified 
intermediate was then treated with 1:1 v:v mixture of 
CH 2 C1 2 and TFA at room temperature for 1 h. The solvent 
was then evaporated to provide 0.09g of product. MS AP + 

20 (M+H) + = 462.3. 

Part C. Preparation of N- ( 5 -acetyl -4 -methyl ~1 , 3- 
thiazol-2-vl ) -N 9 -{ (2R) -2- (diisobutvlamino) -3- [ (3S) -3- (4- 
25 f luorobenzyl) -1-piperidinvll -3-oxopropvl}urea 



5 
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To a solution of N- ( 5 -acetyl -4 -methyl -1 , 3 -thiazol- 
5 2-yl) -N l -{ (2R) -2-amino-3- [ (3S) -3- (4-f luorobenzyl) -1- 
piperidinyl] -3-oxopropyl}urea (0.089 g, 0.20 mmol) in 
CH 2 C1 2 (2 inL) , isobutyl aldehyde (0.14 mL, 1.95 mmol) , 

NaBH(0AC) 3 (0.27 g, 1.27 mmol) and AcOH (40 L) were 
added and stirred at room temperature for overnight. 

10 The reaction mixture was concentrated and the residue 

was directly purified by RP-HPLC to give 24.1 mg of the 
product. Mass spectra detect 574.3 (M+H) . X H NMR (300 
MHz / CD 3 OD) 5 7.20-6.90 (m, 4H) , 4.50-4.30 (m, 2H) , 4.00- 
3.50 (m, 4H) , 3.30-2.80 (m, 4H) , 2.60-2.40 (m, 2H) , 2.55 

15 (s, 3H) , 2.45 (s, 3H) , 2.20-1.00 (m, 10 H) , 1.05-0.90 
(d, 12H, J = 4 Hz) . 

Example 79 

20 

Part A. Preparation of butanoic acid, 3-[[(l,l- 
dimethylethoxy) carbonyl] amino] -4 -hydroxy- , methyl ester, 
(35)- 
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5 

N-t-BOC-L-Aspartic Acid Beta-Methyl Ester (Sigma) 
(2.00 g, 8.09 mmol, 1 equiv.) was dissolved in 25ml of 
THF at 25°C under N 2 . 1 . 0M Borane in THF (24.27 ml, 
24.3 mmol, 3 equiv.) was added dropwise at 0°C over 10 

10 minutes. The reaction was stirred 1 hour at 0°C and 
then carefully quenched with the dropwise addition of 
MeOH followed by 2 ml of acetic acid. The mixture was 
stripped to obtain an oil which was treated with 10 ml 
of H 2 0 followed by adjusting the pH to 8-9 with NaHC03 

15 then extracted 3 times with EtOAc . The organic layers 
were combined, dried and stripped to give a colorless 
oil which was purified over silica gel in 3:1 
hexanes/EtOAc to 100% EtOAc . Obtained 1.08 g of a 
colorless oil as product. 

20 NMR (300 MHz, CDCI3 ) 5 5.40 (m, 1H, ) , 4.00 - 3.80 (m, 

1H) , 3.42 (s, 3H) , 3.45 - 3.35 (m, 1H) , 3.20 - 3.10 (m, 
1H) , 2.38 (d, 2H, J = 7Hz) , 1.63 (s, 9H) . 
Mass Spec detects 234 (M+H) . 

25 

Part B. Preparation of butanoic acid, 3- [[(1,1- 
dimethylethoxy) carbonyl] amino] -4- [ (methylsulf onyl) oxy] -, 
methyl ester, (3S)- 
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To a solution of butanoic acid, 3-[[(l,l- 
dimethylethoxy) carbonyl] amino] -4-hydroxy-, methyl ester, 

10 (3S) - (500 mg, 2.14 mmol, 1 equiv.) in 10 ml of Et 2 0 at 
25°C under N 2 were added triethylamine (0.39 ml, 2.79 
mmol, 1.3 equiv.) followed by methanesulf onyl chloride 
(0.18 ml, 2.3 6 mmol, 1.1 equiv.). The reaction was 
stirred overnight. The liquid was decanted away from 

15 solids and then the liquid was stripped to obtain an oil 
which was purified over silica gel (1:1 hexanes/ EtOAc) . 
Obtained 464 mg of a colorless oil as product. 
NMR (300 MHz, CDCI3 ) 5 5.30 - 5.15 (m, 1H) , 4.20 - 4.10 
(m, 3H) , 3.77 (s, 3H) , 3.47 (s, 3H) , 3.13 (d, 2H, J = 

20 7Hz) , 2 .37 (s, 9H) . 

Part C. Preparation of butanoic acid, 3- [[(1,1- 
dimethylethoxy) carbonyl] amino] -4-iodo- , methyl ester, 
<3S)- 

25 
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5 Butanoic acid, 3- [[(1,1- 

dime thy le thoxy ) carbonyl] amino] - 4- [ (methylsulf onyl) oxy] - 
, methyl ester, (35)- (0.46 g, 1.48 mmol, 1 equiv.) was 
dissolved in 10 ml of acetone at 25°C under N 2 and Nal 
(l.llg, 7.3 9 mmol, 5 equiv.) was added thereto. The 
10 mixture was refluxed for 1 hour. The solids were 

filtered and the filtrate was stripped to obtain an oil 
which was purified over silica gel in (3:1 
hexanes/EtOAc) . Obtained 164 mg of an amber oil as 
product . 

15 NMR (300 MHz , CDCl 3 ) 5 5.20 - 5.00 (m, 1H) , 4.00 - 3.80 
(m, 1H) , 3.70 (s, 3H) , 3.50 - 3.30 (m, 2H) , 2.80 - 2.60 
(m, 2H) , 1.43 (s, 9H) . 

Part D. Preparation of butanoic acid, 3- [[(1,1- 
20 dime thy le thoxy) carbonyl] amino] -, methyl ester, {3R) - 
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Butanoic acid, 3- [ [ (1 , 1- 
dimethylethoxy) carbonyl] amino] -4-iodo- , methyl ester, 
(35)- (8.50 g, 24.8 mmol, 1 equiv. ) , triethylamine (3.45 
5 ml, 24.8 mmol, 1 equiv.) and 2.00 g of 20% Pd(0H) 2 were 
mixed under nitrogen in 100 ml of methanol then 
hydrogenated at 50 PSI overnight in a Parr hydrogenator . 
The reaction was filtered through fiberglass filter 
paper under nitrogen. The filtrate was stripped to 
10 obtain an oil which was purified over silica gel in 100 
% chloroform to 1:1 hexanes/EtOAc . Obtained 5.3 0 g of 
an amber oil as product. 

NMR (300 MHz, CDC1 3 ) 5 4.80 - 3.90 (m, 1H) , 3.63 (s, 
3H) , 2.60 - 2.40 (m, 1H) , 1.40 (s, 9H) , 1.18 (d, 3H) . 

15 

Part E. Preparation of butanoic acid, 3- [[(1,1- 
dimethylethoxy) carbonyl] amino] -, {3R) - 



carbonyl] amino] - , methyl ester, (3R)- 

(5.30 g, 24.4 mmol, 1 equiv.) was dissolved in 50 ml of 
THF at 25°C and then 0 . 5N LiOH (97.6 ml, 48.8mmol, 2 
equiv.) was added. The reaction was worked up after 0.5 
25 hour by adding 60 ml of IN HCl to pH = 3 then extracting 
3 times with EtOAc . The organic layers were combined, 
dried and stripped to give 4.95 g of an oil as product. 



H 




20 



Butanoic acid, 3-[[(l,l- dimethylethoxy) 
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NMR (300 MHz, CDCl 3 ) 5 4.10 - 3.90 (m, 1H) , 2.60 - 2.50 
(m, 2H) , 1.42 (s, 9H) , 1.24 (d, 3H, J = 7 Hz). 
Mass Spec detects 203 (M+H) . 

5 Part F. Preparation of carbamic acid, [ ( 1R) -3- [ (3S) -3- 
[ (4-f luorophenyl) methyl] -1 -piper idinyl] - 1 -methyl -3 - 
oxopropyl] 1, 1-dimethylethyl ester 



10 




Butanoic acid, 3- [ [ (1, 1- dime thy lethoxy) 
carbonyl] amino] - , (3R)~ (411 mg, 2.02 mmol, 1 equiv. ) , 

15 4-f luorobenzyl)piperidine (obtained as the free base 
from XXX (391 mg, 2.02 mmol, 1 equiv.), and 
benzotriazol-l-yloxytripyrrolidinophosphonium 
hexaf luorophosphate (PyBOP reagent) (1 . 16 g, 2.22 mmol, 
1.1 equiv.) were mixed in methylene chloride at 0°C 

20 under N 2 followed by the addition of triethylamine (0.56 
ml, 4.04 mmol, 2 equiv.) which was added last. The 
contents were warmed to 25°C. After 16 hours the 
reaction was stripped then purified over silica gel in 
1:1 hexanes/EtOAc . Obtained 750 mg of an amber oil as 

25 product. 

NMR (300 MHz, CDCI3) 5 7.20 - 7.00(m, 2H) , 7.00 - 
6.80(m, 2H) , 5.40 - 5.20 (m, 1H) , 4.40 (m, 1H),4.00 - 
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3.60 (m, 2H) , 3.10 - 2.20 (m, 6H) , 1.90 - 1.40 (m, 3H) , 
1.41 s, 9H) 1.50 - 1.30 (m, 2H) , 1.30 - 1.00 (m, 3H) . 

Part G. Preparation of 1 -piper idinepropanamine, 3- [(4- 
5 fluorophenyl) methyl 3 -g-methyl-y-oxo- , (a 1 *?, 3S) - 



To a solution of carbamic acid, [ (1R) -3- [ (3S) -3- 
[ (4- fluorophenyl) methyl] -1-piperidinyl ] -l-methyl-3- 
oxopropyl]-, 1 , 1-dimethylethyl ester (750 mg) dissoved 

15 in 3 ml of methylene chloride at 25°C under N 2 was added 
1 ml of trif luoroacetic acid. The reaction was worked 
up after 4 hours by stripping off the solvent then 
rerotovapping the residue 2 times from methylene 
chloride. Then the residue was dissolved in methylene 

2 0 chloride and rinsed 3 times with IN NaOH, 1 time with 

brine. The organic layer was dried and stripped to give 
350 mg of an amber oil as product. 

NMR (300 MHz, CDC1 3 ) 5 7.20 - 6.80 (m, 4H) , 4.60 - 4.30 
(m, 1H) , 3.80 - 3.50 (m, 1H) , 3.50 - 3.20 (m, 1H) , 3.00 



25 - 2.00 (m, 7H) , 2.00 - 1.60 (m # 4H) , 1.60 - 1.00 (m, 
5H) . 




10 
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Part H. Preparation of urea, N- [ {1R) -3- [ (3S) -3- [ (4- 
fluorophenyl) methyl] -1-piperidinyl] -l-methyl-3 - 
oxopropyl] -N l - [3 - ( 1 -methyl -Iff- tetrazol- 5 -yl ) phenyl ] - 




1 -piper idinepropanamine, 3 - [ (4- 

10 f luorophenyl) methyl ] -oc-methyl-y-oxo-, (a l R,3S)- (30 mg, 
0.108 mmol, 1 equiv.) and [3- (l-methyl-lH-tetrazol-5- 
yl) -phenyl] -carbamic acid phenyl ester (32 mg, 0.108 
mmol, 1 equiv.) were stirred in acetonitrile at 25°C 
under N 2 . After 16 hours the reaction was stripped then 

15 purified over silica gel in 100% EtOAc followed by 4 : 1 
chlorof orm/MeOH. Obtained 32 mg of a white glass as 
product . 

NMR (300 MHz, CDC1 3 ) 8 7.82 (d, 1H, J = 7 Hz), 7.60 - 
7.40 (m, 1H) , 7.40 - 7.15 (m, 3H) , 7.10 - 6.90 (m, 2H) , 
20 6.90 - 6.7- (m, 2H) , 4.50 - 4.20 (m, 2H) , 3.90 - 3.60 

(m, 1H) , 3.20 - 2.20 (m, 9H) , 2.00 - 1.60 (m, 4H) , 1.60 
- 1.40 (m, 1H) , 1.30 - 1.00 (m, 3H) . 
Mass Spec detects 480 (M+H) . 

25 

The following compounds in Table 1 were prepared by 
the above methods or by methods familiar to one skilled 
in the art: 
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The following tables contain representative 
examples of the present invention, and may be prepared 
5 by procedures described above, or methods familiar to 
one skilled in the art. Each entry in each table is 
intended to be paired with each formulae at the start of 
the table. For example, Entry 1 in Table 4 is intended 
to be paired with each of formulae la-221, wherein each 
10 of formulae la-221 can obtain either X listed. 
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X/ XT XX 


4 -PD9Ff - Ph 

M V/Wii Hi l_ XT 11 


54 


4 - F - Ph 

*3 X^ XT XX 


A -pn9U-Ph 

*± KJ H Xrll 


55 


A - F - Ph 

TX X 1 11 


4 -CONK9 -Ph 

*x V_ WIN 11 Zj ill 


56 


A - F - Ph 

r± C ill 


A -POWKMp - Ph 
*± WwiNlJX-iti xrll 


57 


4 - F - Ph 

r± X .L XX 


4-PONHPh-Ph 

*± V— WIN IX Xt X 1 XT X X 


5ft 


A-F-Ph 

It Xt XX 


4 -NHPOKTH2 - Ph 
*± in xi vui\ xi Zt ni 


59 


4-F-Ph 

*3 X7 XT XX 


4 - F - Ph 

"3 X XT XX 


60 


4 - F - Ph 

*3 X XT XX 


A -Pi -Ph 

** V— -X XT 11 


61 . 


4-F-Ph 


A-Br-Ph 

— J — ' -L XT 11 


62 


4 _ F - Ph 


4-N02-Ph 

*4 X M \J XT X X 


63 


A - f - Ph 

rx X Xt ix 


4-NH2 -Ph 

*± XVI 1 Zj XTXX 


64 . 


4-F-Ph 


4-NHMe-Ph 


65. 


4-F-Ph 


4-NMe2-Ph 


66. 


4-F-Ph 


4-NHCOCH3-Ph 


67. 


4-F-Ph 


4-S02NH2-Ph 
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68 

u u . 


17 ill 


A - QOP NTTM^ - Ph 

r± OUZilN ill 1 tz. IT 11 


69 
\j ^ • 


4 -F — Ph 
*± IT ir ii 


A -pp7 -Ph 

*i 17 O ill 


70 


4— F — Ph 
*± r it ii 


4 — Ph 


71 


4-F-Ph 

*i £ i 11 


4 -OPh-Ph 


79 


A -F — Ph 

*± JT 1: 11 


4 -OPF"} -Ph 


7^ 


*± r ill 


A-Qpu*3 -ph 


7 A 


A - F - Ph 
*i r ir 11 


A - cnpM? - Ph 
ft o^v^xij xrii 


7R 


4-F-Ph 

*i 17 I: 11 


4-CJn?PRl-Ph 

*i OWZiV^nj Xrii 


76 


A-F-Ph 

J7 ill 


A -OH-Ph 

*i V_/Xi XT 11 


77 


4 - F - Ph 

*± 17 XT 1 1 


A-PH^OH-Ph 
*i v^iiZj \jn xr 1 1 


7ft 


A - F - Ph 
*± J7 xrii 


A -PNnNPW^ - Ph 

*i V^lTlVjriV^fi J XTll 


79 


*± JT XT 11 


4-POT-T (PH** \ 9-Ph 


ft 0 


4 _*F _ pV> 
f± 17 JT 1 1 


4 -PH7 -Ph 


ft 1 


A — F — Ph 


A _pout; _ p"h 
f± ^ZilD ir 11 


ft9 


4 — F — Ph 
*± r it ii 


4 — n Pr-PVi 
*± X XT XT — xrii 


ft^ 


A -F — Ph 
*± I? Jr 11 


4 — 1~ Rn - Ph 

^± L.X3 U. Xrii 


ft4 


4 — F — Ph 
^fc r Jr 11 


4 — Ph — Ph 
iril Xrii 


ft R 

O -J . 


4 — F — Ph 

*± JT ill 


4 -PW9 Ph — Ph 
*± v_nz^ iril xrii 


ft 6 


4 — F — Ph 
ir ir 11 


^± Lfiz v_ wzsrifcr xrii 


ft7 


4 - F — Ph 

*± IT XT 11 


*± v kyxkytix XLxxiiy x ) xrii 


ftft 

o o . 


A _"p_ Pin 

*± IT Jr ll 


4 — f 1 — n-v/rrn 1 t rli n\r1 ^ — Ph 
*± ^x pyiiuiiuxiiy i y xrii 


i ft Q 


A — F — Ph 

4 r xrii 


*± \ x ii ix Lid z. x_y x ) xrii 


90 


A — Ph 

*i J? XT 11 


L ± \ i xiiixnci x_y x 7 iril 


91 


A - F - Ph 
L ± J? xrii 


A - ( 0 — hhiP7n1 a/1 \ -Ph 
*i L-iixci Zi x^ x / xrii 


9? 


A - F - Ph 

*± J7 i 11 




1 9"} 


A -F-Ph 

*± 17 XT 11 




94 


A-F-Ph 

*i X7 XT 11 


4- ( 1 -t" pfra 7n1 vl j -Ph 


9S 


4 - F - Ph 

*± 17 Xr ll 


4- fR-t- pfra 7nl vl ) -Ph 
*i V -J lc li aZiUiy i y xr ii 


96 


A - F — Ph 

t± 1 XT 1 1 


A-(0 —T>\/~r i Ha/1 1 — Ph 


97 


4 - F - Ph 

r± 17 XTll 


4 — / 9 - 1 h i onA/l \ — Ph 
r± v ^ u-iixtrii_yx / xrii 


98 . 


4-F-Ph 


4- (2-furanvl) -Ph 


99. 


4-F-Ph 


2-CN-Ph 


100. 


4-F-Ph 


2-COCH3-Ph 


101. 


4-F-Ph 


2-C02Me-Ph 



184 



ftl- / ID/ U± V X 



102 . 


4-F-Ph 


2-C02Et-Ph 


103 . 


4-F-Ph 


2-C02H-Ph 


104 . 


4-F-Ph 


2-CONH2-Ph 


105 . 


4-F-Ph 


2-CONHMe-Ph 


106 . 


4-F-Ph 


2-F-Ph 


107 . 


4-F-Ph 


2-Cl-Ph 


108 . 


4-F-Ph 


2-Br-Ph 


109 . 


4-F-Ph 


2-N02-Ph 


110 . 


4-F-Ph 


2-NH2-Ph 


Ill . 


4-F-Ph 


2-NHMe-Ph 


112 . 


4-F-Ph 


2-NMe2-Ph 


113 . 


4-F-Ph 


2-NHCOCH3-Ph 


114 . 


4-F-Ph 


2-S02NH2-Ph 


115 . 


4-F-Ph 


2-S02NHMe-Ph 


116 . 


4-F-Ph 


2-CF3-Ph 


117 . 


4-F-Ph 


2-OCH3-Ph 


118 . 


4-F-Ph 


2-OPh-Ph 


119 . 


4-F-Ph 


2-OCF3-Ph 


120 . 


4-F-Ph 


2-SCH3-Ph 


121 . 


4-F-Ph 


2-SOCH3-Ph 


122 . 


4-F-Ph 


2-S02CH3-Ph 


123 . 


4-F-Ph 


2-OH-Ph 


124 . 


4-F-Ph 


2-CH20H-Ph 


125 . 


4-F-Ph 


2-CHOHCH3-Ph 


126 . 


4-F-Ph 


2-COH (CH3 ) 2-Ph 


127 . 


4-F-Ph 


2-CHOHPh-Ph 


128 . 


4-F-Ph 


2-CH3-Ph 


129 . 


4-F-Ph 


2-C2H5-Ph 


130 . 


4-F-Ph 


2-iPr-Ph 


j 131 . 


4-F-Ph 


2-tBu-Ph 


132 . 


4-F-Ph 


2-Ph-Ph 


133. 


4-F-Ph 


2-CH2Ph-Ph 


134. 


4-F-Ph 


2-CH2C02Me-Ph 


135. 


4-F-Ph 


2- (1-piperidinyl) -Ph 
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136 


4-F-Ph 

r± i i ll 


9 _ ( i -nvrrnl tHi nvl } -Ph 

Zj \ J- Er' J[ X i. \-/ X -L >wl _L ll_y -i / ill 


137 


4 _ p _ p"h 

r± IT ill 


2- ( 2 - imidazolvl ) -Ph 

Zj \ Zj JLlll JUVld Zj \J u. _y -i / ill 




4-F-Ph 

*± X i 11 


9 - M - 1 mi da7nl vl } -Ph 


1 39 

M ~J J . 




2 - f 9 -thi a 7o1 vl ) -Ph 

Zj \ Zj l_ll_l_ CI Zj W -L_y X / ill 


X *i VJ . 


4 - F - Ph 

*± x IT 11 


0 _ fl-nvra7nl vl } -Ph 

Zj \ ~J £^ __Z X CL £iUlj I / ill 


111 . 


4-F-Ph 


9 — M -nvra 7nl vl \ — Ph 
z> \ x ky_y x ciZj x_y x / ni 


14? 


4 - F - Ph 


0 _ n -fptrfl7olvl } -Ph 

Zj \ _l l» d i_ ci Zj x _y j- / iii 


143 


4-F-Ph 
*i ±. i ii 


2_ f^-fphra7nlvl ) -Ph 

z* \ — ' ucuxu^uijr i / iii 


144 


4-F-Ph 

•dfc X ill 


o _ / 9 _r>vr i dvl ) - Ph 

Zj \ Zj X X V-l_y X / ill 


1 4R 


4 — F — Ph 

T± i ill 


9- f?-fhipnvl } -Ph 

Zj \ Zj L.ilJ.Clljr X / i 11 


146 


4 - F - Ph 

*i X Xll 


o _ f 9-fnrflnvl ^ -Ph 

Z. \ Z> J_ L1X CJ.li_y X } i 11 


1 47 


4 — F — Ph 

*± X ill 


9 4 - cH F - Ph 

Zj / *± UlT ill 


1 4ft 


4 - F - Ph 
*± it ill 


9 R-r?i F-Ph 

Zj / J Ulf i 11 


1 4Q 


4 — F — Ph 

*i X ill 


9 6 - rH F - Ph 
z. / u uir xii 


1 RO 


4 -F-Ph 

*i X ill 


^ 4 _rH P- Ph 
j / *± uir Jr ii 


1 R1 


4 — F — Ph 
*± i ill 


3 R-Hi "P- Ph 

Zj t Zj Uir Jr 11 


1 R9 
x o zi . 


4 _t?_ p"h 

*± J7 ill 


9 4 _H i pi _p"h 

^ • 4 U1L1 ill 


1 R3 

1 -J J> • 


X ill 


9 5 -rH Pi -Ph 

Zi , ~J Ul\_l ill 


1 R4 


4 — F - Ph 

*i X ill 


9 6-rH PI - Ph 

Zj / O UlV- 1 ill 


1 RR 
i j j . 


4 -F-Ph 

*± X ill 


3 4 -rH PI -Ph 

-J f *± UlV^l ill 


1 R6 
X O D . 


4 — F — Ph 

r± r ill 


^ R - rH P 1 - Ph 

i Zj U1L1 Xii 


1 R7 


4 — F — Ph 

*± X ill 


3 4-rliPF3-Ph 

Zj f rt U.X\^.i Zj i 11 


1 Rft 

J.JO . 


4 _ T7 _ pV| 

*3 X ill 


3 R -di PF3 -Ph 

-_>/—/ ^1XV^,J7 -J i 11 


1 RQ 

X J Zf . 


4-F-Ph 
*± i xii 


j v_» x Zj ricw iii 


1 60 


4 - F - Ph 
*± i iii 


S-Pl -9-M^-Ph 

— > V— x Zj ric ill 


1 61 

X VJ X . 


4 — F — Ph 
*± i xii 


9 -F- R -Mf=»-Ph 1 

Zj L ~J rlc i 11 


16? 


4 _p_p"h 

*3 X ill 


9 -F-R-N09 -Ph 

Zj i ~J IMVyZj ill 


163 


4-F-Ph 

r± 1 i ll 


3 4-OPH9D-Ph 


164 


4-F-Ph 


3 4-OPH?PH20-Ph 

~J / T± \^/ V L X Zj V_ L j. Zj \J i 11 


165 

X Vj . 


4 - F - Ph 

r± 1 ill 


2 -Mpn - 4 -Mp - Ph 

Zj riCVy ^± iiC ill 


166 . 


4-F-Ph 


2 -MeO - 5 -Me - Ph 


167. 


4-F-Ph 


1-naphthyl 


168. 


4-F-Ph 


2 -naphthy 1 


169. 


4-F-Ph 


2-thienyl 
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rn- t xo i u± v x 



170 . 


4-F-Ph 

*i x x xx 


3— t~h"i pnvl 


171 

X / X • 


4-F-Ph 

Tfc X X 11 


2 -furanvl 

i. ui CLiijr x 


172 

X / Zj • 


4-F-Ph 

1 X 11 


3 — fiiTanvl 

■j ui ciii_y x 


173 
x / ^ ■ 


MIX 11 


2 -nvr "i H vl 


174 


4 - F - ph 

*3 JL X 11 


3— T>VT~"i d vl 


175 

X / J • 


4 _F- Ph 

*± JL X 11 


4-nvri rlv 1 


176 


*± JL X 11 


2-1 nrlol vl 


177 

X / / . 


4 _T7_pV, 

*S 1 X 11 


3 — "Lnclol vl i 

—> -L 1 1 viv_/ x _y x 


178 


4-F-Ph 

*3 1 X 11 


5 — i ndol vl 

lllvlU JLj X 


179 


4 - F - Ph 

*A 1 X 11 


6 — i nrlo] vl 


180 

-LOW. 


4 -F- Ph 

t± x x ii 


3 — "i Tnrl^ 7n1 v 1 


181 

X O X ■ 


4 - F - Ph 

*± X X 11 


R — "1 "n rS v c\~\ v 1 

—J lliUuLUX J JL 


182 


4 _F-Ph 

*± X X 11 


6 — 1 "nrSpi 7nl v 1 


X o o . 


4 _F- Ph 

*± x x 11 


9-"i mi 7n1 \rl 


184 


4 - F - Ph 

*± X X 11 


"3 -nvTri 7nl a/1 
j ]J jr i a. Zj u J. _y 1 


1 8R 


4 - F - Ph 

rx X X 11 


2 — "t~h "i A7nl vl 




r± X XT 11 


t%-f-p , (-y , a7n1 \/l 
_) L.C L.X uZivlj X 


1 87 

x o / . 


4 - F - Ph 

*i X X 11 


2 — hi^Ti'7 i mi r*l^ 7r\l \/1 

Zj JJC11 XllLXVwlCl Z* \J X _y X 


1 88 

X O O - 


4 _F — Ph 

*± X X 11 


— V->z=jr-> •717T)"i H^7f»l "V/l 

~j L/ciiij xitixuciZiUiy i 


1 89 

X O -7 . 


4 - F - Ph 

*± X X 11 


2 — V*»^ti 7nfhn a 7 a! \7""| 


190 


4 - F - Ph 

r± X X 11 


R -Hpn 7nhhi a 7nl vl 


191 

X ZJ X • 


4 _F- Ph 

*± X X 11 


2 — h^TI "7 O 7nl vl 
Zi JJCllZiUAClZiUXj X 


192 


4-F-Ph 

M J. X 11 


5 — hf^TI 7 OYri 7f>l vl 

— t JJCII^UACIZjUX J X 


193 


4_F-Ph 

*3 1 X 11 


1 — r^r^m^ n t~ vl 


194 


4 _F-ph 


2 — r5<xf5TTTIr5n t" vl 


195 


4 -F_ ph 

*± X X 11 


L> XJ LI 


196 


2 -F-Ph 


3-CN-Ph 


197 


2 - F - Ph 

Zj X X 11 


3-rOCH3-Ph 

V— J. 1-J Xll 


198 


2 -F-Ph 


3-C02Me-Ph 


199 


2 -F-Ph 


3 -r02Et -Ph 

_/ V/u U v Xll 


200 . 


2-F-Ph 


3-C02H-Ph 


201. 


2-F-Ph 


3-CONH2-Ph 


202. 


2-F-Ph 


3 -F-Ph 


203. 


2-F-Ph 


3-Cl-Ph 
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204 


2 - F - Ph 

Zj jt xr ii 


"3 _]\tu? -Ph 

w> IN 11 Zi XT 1 1 


u J , 


2 - F - Ph 

Zi J7 IT 11 


3 -909NH2-Ph 
~> o w z in n Zj xrii 


206 

Zj \J \J ■ 


Zi 17 XT 11 


7 -PF3 -Ph 

«-/ ■J XT 11 


207 

Zi VJ / • 


2 -F-Ph 

Zi i. XT 1 1 


3 -OPH3 -Ph 

UV^llJ XTll 


20ft 

Zt W O ■ 


9 _p_ph 

Z« 1 XT 1 1 


^ -ofi- -Ph 

—/ w -L-i L- XTll 


209 

Z* VJ _7 . 


2 -F-Ph 

Zj XT XT 11 


^ -OPP3 -Ph 


210 

Zt X U • 


9 -F- ph 

Zt J- XT 11 


^-Q02PH3-Ph 

J OWZt V_XT«J XTll 


211 

Zt X X . 


2-F-Ph 

Zt 1 XT 11 


J 1 XTll 


212 


2 -F-Ph 

Z> 1. XT 11 


3 -PH3 -Ph 


21 "3 


2 -F-Ph 

Zt IT XT 11 


^-P2HS-Ph 

-J Vw^llJ XT 11 


214 

Zt x *± • 


2 - F - Ph 

Zi IT XT 11 


*ak V_XM XTll 


21 R 

^ -L J • 


9 - F - Ph 

Z> X7 XT 11 


4-POPT-T3 -Ph 

*± V^V_/^.Xl-J XTll 


21 

Z» X o • 


2 - F - Ph 

Zt X? XT 11 


4 _pn 9 M^-Ph 

*i \_ W Zj 1 v 1 t- XTll 


217 

Zj X / . 


9 - F - Ph 
Zt X7 Xrll 


4 -PD9F1- - Ph 

*± LUZi Hi L- XT11 


Zi X o . 


9 - F — Ph 

Zt 1/ XT 11 




21 Q 

Z» X -7 . 


9 -F — Ph 

Zt X7 XT 11 


A - P OT\TK 9 - Ph 

*± V— WlMllZi XTll 


22 0 

Z> zi U • 


9 _ 1? _ ph 
z r xr ii 


4 — F — Ph 
*± X7 Xrll 


221 

Zi Zi X • 


9 -F-Ph 

Zi 17 XT 11 


4 -Pi -Ph 
*i V L xrll 


222 

Zj Zi z. ■ 


9 _ T7_ ph 

Zi 17 ill 


4 - Ph 

rr 1NIOZ. Xrll 


293 
Zi z. o . 


9 - F — Ph 

Zt 17 XT 11 


4 _ qn9l\T'H'9 -Ph 
*i owzii>jriZj xrii 


224 

Zt Zj rz . 


9 — F — Ph 

Zt 17 XTll 


4 -PF3 -Ph 

*± V_» 17 J XTll 


22R 

Zi Zj J • 


9 - F - Ph 

Zt X7 XT 11 


4 -OPH3 -Ph 

*± UC11J XT 11 


226 

Zi Zj O . 


9 -F-Ph 

Zi J7 XTll 


A-OPh -Ph 

*i Wlli L. XTll 


227 

Z* Zj / • 


9 -F-Ph 

Z> 17 ill 


4-OPF3 -Ph 

*± i7 «J XTll 


22ft 

Zi Zj t? • 


2 - F - Ph 

Zt 17 XT 11 


4- c 502PH3-Ph 

uv^v^xiJ Xrll 


229 

Zj Zj «✓ ■ 


9 _p_ ph 

Zt 17 XT 11 


VXll XTll 


230 

ju -J w • 


9 _p_ ph 

Zj i X 11 


4-PH3 -Ph 


231 

j£j «J -J- • 


9 -F-Ph 

Zj X JT 11 


4-P2H5-Ph 

■at v^joiu jt ii 


232 

Zi mj Z« • 


2 - F - Ph 

Zi X7 XT 11 


2 4 -Hi F-Ph 

Zi / *± uir xrii 


233 

Zi _/ • 


9 _t?_ ph 

Zj 17 XTll 


2 S -rJ -i F-Ph 

Zj / «j vixr XTll 


234 . 


2-F-Ph 


3 . 4-diF-Ph 


235. 


2-F-Ph 


3, 5-diF-Ph 


236. 


2-F-Ph 


2, 4-diCl-Ph 


237. 


2-F-Ph 


2, 5-diCl-Ph 



188 



irri-/lb/ D1V 1 



9 P 
ZOO. 


9 _ TP _ P"h 
Z r lr 11 


^ A-Hi PI - P"h 
3 / ft U1L1 irll 


9 Q 
z 3 _? . 


9 _ TP — P*h 
Z r irn 


^ ^-rH Pi -P"h 
3 / 3 — U1L 1 — IrJLl 


9 a n 


9 _ TP _ PVi 
Z r irn 


A — nPT-T9P_ P"h 
3 / ft U^IlZvJ — irll 


9/11 
Zfil . 


9 _ TP — P*h 
Z r — ir 11 


^ /I — PPT-T9 PTT9P — PVi 
3 , ft — vJL-iiZ L-HZ vj — x^ll 


9/19 
Z ft Z . 


9 _ TP — p"h 
Z r irn 


z Liiienyi 


Zfi3 . 


9 _ TP _ P"h 
z r lr 11 


i ziu.ia.nyi 


Z ft ft . 


9 — TP — P~h 

Z r rll 


z -pynayi 


9/1 cr 
Z ft 3 . 


9 _ TP — PVi 
Z r Jril 


ft -pynayi 


9/ic 
Z ft D . 


9 _ TP — "DVi 
Z r it 11 


Z llUlQdZOiyi 


9 4*7 
Zfl / . 


9 _ TP _ P"h 
z r xr 11 


d -pyrazoiyi 


9/1 ft 
Z ft O . 


9 — TP — P"h 
Z r Jrii 


Z LlllaZOiyi 


i 9 A Q 

Z ft;? . 


Z — r Jrll 


d -cetiazoiyi 


OCA 

Z jU . 


9 TP — P"h 

Z — r Irn 


1 — a.Qa.ITla.n uyi 


ZDI. 


9 /I _H -i TP _ OVi 
Z , ft — Qir — irll 


7 — PM P"h 
3 — L-1NJ — irn 


Z DZ . 


9 A t TP PV» 
Z , ft - Qir — Jrll 


7 fnru7 p>i 

3 — UvJv^rlD — irn 




9 /l _ r\ -i TP — P*h 
Z , ft Qlr —Jrll 


"} pnOMn PVk 

3 cuzixie — irn 


Z Dft . 


9 /I T? dK 
Z , ft — Qlr .r 11 


o /^Pv9 T7 1 f- pV» 
3 — LUZliU- Jrn 


9 cr c 
Z 3D . 


Z , ft— Qlr —Jrll 


3 — CUzrl — irn 


9 c; ^ 
Z 3 D . 


9 /I /-^ -I TP D>i 
Z , ft - Qir irll 


3 — ^vJiMriZ — irn 


ZD/. 


9 /I /-^ -i TP DV, 
Z , ft "-Qlr irll 


7 TP P"h 

3 — r — irn 


Z DO . 


Z , ft - Qlr — irll 


7 Pi D"h 
3 — Li ~irn 


ZD;?. 


9 A — ^ -i TP _ P Vv 
Z , ft Qlr — Irn 


3 IMrlZ — irn 


9 £ n 
Z 0 u . 


9 A — "i TP — P"h 
Z , fl~ Qir irll 


— Qn9TvTTT9 _ P"h 
3 — oUZlMriZ irn 


9 £ 1 
Z O 1 . 


9 /I /-^ n TP _ tz>V> 
Z , ft— Qir —irll 


3 v^r 3 —irn 


9 £9 
Z OZ . 


9 A — rl t TP — PVi 
Z , ft Qir — iril 


7 — OPTT7 _ P"h 
3 Uv^rl3 irn 




9 A — rl -i TP — P*h 
Z , ft "-Qir — irll 


7 —PTPt- _ P"h 
3 — vJIjC — irn 


9 £/l 
Z Oft . 


9 A — H i TP — P*h 
Z , ft Qir Jrll 


^ —PPTP7 _P"h 
3 ULr 3 —irn 


9 £ ^ 
Z O 3 • 


9 zl — r? -1 TP — PVi 
z , ft uir xr ii 


7 — c;n9PTT^ — P"h 


zoo. 


9 — H t TP — P"h 
z / ft - Qir xrn 


— nT-T — P"h 
3 vJxl — irll 


9 £7 
z o / . 


9 4 -r\ -i TP-Ph 
Z , ft Qir irll 


3 — CX13 irn 


268 


9 4-diF-Ph 


-i XI -J XT 11 


269. 


2,4-diF-Ph 


4-CN-Ph 


270. 


2, 4-diF-Ph 


4-COCH3-Ph 


271. 


2, 4-diF-Ph 


4-C02Me-Ph 
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979 

Z 1 Z m 


9 4 -H -i F-Ph 


A -PD9F1- -Ph 

ft JT 11 


97^ 

Z / O . 


9 A -H -l F-PVi 

Z / ft Uir IT 11 


ft LU^n rii 


97 A 

Z I ft . 


9 A — r\ -i F — P"h 
z , 4 uir it ii 


A— PfVKrW9— Ph 
ft KJL\ xl Z irll 


97 R 
z / j • 


9 A — H "i F — pVi 
z / ft uir ir n 


A -F-Ph 
ft r irll 


97 

z / o . 


9 4 — H -i F — PVi 
z , ft uir xrii 


A-Pl - Ph i 
ft v^l irii 


977 
z / / . 


9 A-H -1 F-PVi 
Z / ft uir Jril 


A — KTR9 — Ph 
ft InxxZ Irll 


97 ft 
z / o . 


9 A -r\ 1 F-PVi 
Z / ft uir ril 


A - Qn9l\TPT9 -PVi 1 
ft ouziNnz irii 


97Q 

Z / _7 • 


9 A -r? i F-Ph 
^ , 4 Uir Irll 


A -PF? - Ph 
ft v_r o irii 


9ftf) 


9 A-rH F-Ph 
z / ft uir rii 


A -OPH^ _ p"h 
ft Uv-il J Jril 


9ft1 


9 A-H -i F-PVi 
z , ft uir irll 


A-DF-h -Ph 

ft UCj L. JTil 


j 9ftO 


9 A—r\ i F — P"h 
z / ft uir it n 


A— PPFl-Pln i 
ft \J\-*r j> — sr ii 


9 ft ^ 

Z 0 .3 . 


9 A -r3 n F — PVi 
Z , ft Uir irll 


A - QH9PT41 — P"h 
ft OUZ Lnj Jril 


9 ft A 

Z C5 ft . 


9 A - H n F — PVi 
z / i uir it ii 


A — HW _ P"h 
ft vJii — Jril 


9 ft ^ 

ZOO. 


9 A — H -i F — PVi 
Z f ft Uir irll 


A -P147 — P"h 
ft L-iij — Jril 


9 ft £ 
zoo. 


9 A - H i 7? -PVi 
Z , ft Uir irll 


4 LZrij Jril 


9 ft7 
Z O / • 


9 A — r\ i F — PVi 
Z / ft Uir irll 


9 A — r\ -i F — P"h 
Z , ft Uir Jril 


9 ft ft 
zoo. 


9 A — rH F — P"h 
Z , ft Uir irll 


Z , D Uir - Jril 


9 ft Q 
Z O _7 . 


9 A — rl -i F — PVi 
Z , ft Uir Irll 


^ A — -i — P Vi 
-3 , ft Uir Jril 


9 QO 

Z U . 


9 A — Hi F — PV> 
Z , ft Uir Jril 


7 ^ — r\ -J 17 Pin 
j , D Uir Jril 


9 Q 1 

Z _7 1 . 


9 A — H -i F — PVi 
Z , ft Uir Irll 


9 A-r\ -i Pi -P*h 
Z /• ft UlL-l Jril 


9 Q 9 
Z y Z . 


9 A - r\ n F — P Vi 
Z , ft Uir irll 


O R-r?i Pi -PVi 
Z , J U1L1 ril 


9Q7 


9 A — rl i F — p"h 
z / ft uir irii 


7 A-rlnPT — P"h 
3 , ft U1L1 Jril 


9 CM 

Z ft . 


9 A — r\ -i T7 _ p"h 
Z , ft Uir Jril 


^ q-H-iPl - Pin 


Z _7 D . 


9 A — H n F — p Vi 
Z , ft Uir Jril 


~K A-OPM9n — PVi 


9 Q 

Z .7 O . 


9 A - r\ -i F - P Vi 
z , ft uir it ii 


^ A -nPM9PTT9n — PVi 
3 , ft L^L-nZL,xlZVo' Jril 


997 


9 A -r? i F-P*h 
z / f± uir ir ii 


9 — r Vi t pn\/1 

Zi L-illtiil^l 


99ft 

Z. -7 O . 


9 A -H i F-Ph 
z , ft uir ir ii 


Z lUlClil^l 


999 
z _/ ./ . 


9 A -H -i F-Ph 
z , ft uir ir ii 


z y> y 1 1 u_y i 




9 A-rl i F-Ph 

Z / r± ^-1 _L J. IT 11 


*i JV j *■ J- u_y i 


Jul . 


9 A — rl -J F-Ph 

Z / ft Uir irll ! 


O — -J ty> -j r]o ^nl 1/1 
z iiiiiua^iUiy i 


302 


2 4-diF-Ph 




303. 


2,4-diF-Ph 


2-thiazolyl 


304. 


2, 4-diF-Ph 


5-tetrazolyl 


305. 


2,4-diF-Ph 


1-adamantyl 
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306 . 


4-Cl-Ph 


Ph 


307 . 


4-Cl-Ph 


3-CN-Ph 


308 . 


4-Cl-Ph 


3-COCH3-Ph 


309 . 


4-Cl-Ph 


3-C02Me-Ph 


310 . 


4-Cl-Ph 


3-C02Et-Ph 


311 . 


4-Cl-Ph 


3-C02H-Ph 


312 

— ' -X- • 


4-Cl-Ph 


3-CONH2-Ph 

S WX. 1 X X X_-i A. X X 


313 . 


4-Cl-Ph 


3-CONHMe-Ph 


314 


4-Cl-Ph 


3 -F-Ph 


315 

J X J i 


4-Cl-Ph 


3-Cl-Ph 


316 

J X u . 


4-Cl-Ph 


3-Br-Ph 


317 


4-Cl-Ph 


3-N02-Ph 


318 


4-Cl-Ph 


3-NH2-Ph i 


319 


4-Cl-Ph 


3 -NHMe-Ph 

INlil 1 w X. XX 


320 


4-Cl-Ph 


3 -NMe2 -Ph 


321 


4-Cl-Ph 


3 -NHC0CH3 - Ph 


322 


4-Cl-Ph 


3-S02NH2 -Ph 

—J U Vxj lilliJ X> XX 


323 


4-Cl-Ph 


3 -S02NHMe-Ph 

U V UxNiiilV X. XX 


324 


4-Cl-Ph 


3 -CF3 -Ph 


32S 


4-Ol-Ph 

V-» -L. XT XX 


3-OCH3-Ph 

— ' Wll>y J- XX 


326 


4-Cl-Ph 


3 -OPh-Ph 


327 


4-Cl-Ph 


3-OCF3-Ph 

—J V> x. X. XX 


328 

_J O . 


4-Cl-Ph 


3-SCH3-Ph 


329 


4-Cl-Ph 


* 3-SOCH3-Ph 

— ' V— / \p*/ \w X X ^ J- XX 


330 . 


4-Cl-Ph 


3-S02CH3-Ph 


331 . 


4-Cl-Ph 


3-OH-Ph 


332 . 


4-Cl-Ph 


3-CH20H-Ph 


333 . 


4-Cl-Ph 


3-CHOHCH3-Ph 


334 . 


4-Cl-Ph 


3-COH (CH3 ) 2-Ph 


335 . 


4-Cl-Ph 


3-CHOHPh-Ph 


336 . 


4-Cl-Ph 


3-CH3-Ph 


337. 


4-Cl-Ph 


3-C2H5-Ph 


338. 


4-Cl-Ph 


3-iPr-Ph 


339. 


4-Cl-Ph 


3-tBu-Ph 
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1 A fi 


A — P 1 — P"h 
f4 — L X xrXl 


- Ph - Ph 

j Xrll Xrll 


A1 
j ft X • 


A — r 1 1 — PVi 
4t "LI rll 


7 -PH9 Ph - Ph 
j Ln<6 ill xrll 


^ A 9 
J f4Z . 


A — P 1 — P"h 

ft L X XT 11 


7 — PW9 pnOMp _ ph 
j v^n.^. v_vj^i Y it; xrii 


J 44 J . 


A — P 1 — PVi 
4 LI xrXl 


J \ J_ jJXjJtiJL luiny 1 / Xrll 


7 A A 

J ft 44 • 


A Pi -PVt 
44 Li iril 


j — \ x jyyx x vjxxdxxiy x ) xrxi 


J J . 


A — P 1 — P"h 


j \£ iiiinj.cizuiy i } xrii 


"3 /I £ 

j 44 O . 


A Pi PVi 
44 — Li ir 11 


j \ 1 XlllXUci Z CJ xy X ^ xrll j 


^ A 7 
j 44 / . 


A — P 1 — P"h 
f4 L X ±r 11 


j \ z Liiiaz.uiy i j xrii 


J 44 £5 . 


A Pi — P"h 
44 — LX ir ll 


j \ j pyiazuiyi / xrll 


o /to 
j 44 . 


A _ P 1 — P"h 


j v X Jjyx aZOly X ) xrll 


"3 c: a 


A — P 1 — PVi 
ft L X xr XI 


j v X Ufcr L.1 aZUiy 1 ) xrll 


J Jl . 


A Pi — P"h 
44 — LX — xrXl 


j \ j - LcLiaZOiyi / xrXl 


"} tr o 


/I 0 1 PVi 

44 "Ll - Jr 11 


o \ a — pyx lay i / ir ii 


•OCT 

JJJ . 


/I r* 1 1 PVi 
44 _ L X — iril 


j ^z-Liiienyi j irxi 




/I Pi DVi 

ft —LX — xrXl 


7 /9-fnramrl \ — PVi 

j v z - x Lnvariy x / ir ii 


^ tr r 
jjj . 


A Pi D"U 
44 _ L1 iril 


A — PINT — P"h 
44 LXNJ irXl 


7 c: £ 
jjo. 


A Pi P"h 
44 — L 1 xrXl 


A — PPPM7 — Pin 
44 LULilJ — ir 11 


j j / . 


A 1 "Din 

44 — LX — iril 


A — PP 0 "M"^ P"h 
44 — LUZlYie irXl 


*? £ Q 
JJO . 


API PVi 
44 — L 1 ir XI 


A — PP 9 T7 #- — PVt 


J . 


A Pi P*h 
4 Ll iril 


A — PP9"R — P"h 
f± LUZil xr XI 


*3 c r\ 
juU . 


A Pi "D"h 
ft — LI iril 


A — PPTVTWO — P*h 
44 LL/iNilZ — xrii 


JDl. 


A P 1 _ PVi 
41 — LX — xrXl 


A — PfWPTVTo — P"h 
f4 LL»I\ill v ie xr XI 


J oz . 


A — P 1 — P Vi 
4 Ll iril 


ft LvJlNIIlXr XI irXl 


J D J . 


A — P 1 — P"h 
44 L X xrXl 


A -MMPni\TW9 _ p"h 
ft INIITLL'lNriZ Xrll 


7 £ A 
j O f4 . 


A — P 1 — P"h 
44 L 1 xr XI 


A - "P — P"h 

ft C Xrll 


jDj . 


: A — P 1 — P"h 
44 L 1 xrXl 


A -Pi - P"h 
*i L 1 xrll 


J DO . 


A — P 1 — P*h 
44 — L X xr XI 


A — "Rt — P"h 
ft 131 — XrXl 


"} A7 
JO / . 


A — P 1 — P"h 
ft L 1 IT 11 


1 A-"Mn9-P"h 

*d INwZ Xrll 


^ Aft 
J D O . 


A— PI — P"h 
4 Ll XT XI 


A -KTR9 - PVi 

*i l\XlZ Xrll 


j o y . 


A -Pi - Ph 
44 L X iril 


A — MTTM^ — P"h 
ft iNiilut; xrll 


170 


A-Cl -Ph 

*d V- X Xrll 


A _MMp9 -Ph 


371. 


4-Cl-Ph 


4-NHCOCH3-Ph 


372. 


4-Cl-Ph 


4-S02NH2-Ph 


373 . 


4-Cl-Ph 


4-S02NHMe-Ph 
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11 A 
O 1 ft . 


A -PI -Ph 

ft LX IT 11 


A -PF"3 -Ph 

ft Li J ill 


*2 7 c 


4 —Pi — ph 
ft L X Jrll 


A-DPH^-Ph i 
ft L/Luj Jrll 


^ 7 


/I -Pi - Ph 
ft L X Jrii 


A-HPh-Ph 
ft v^/jrii Jrll 


Ill 
Oil* 


A -Pi - Pin 
ft L X Irll 


A-OPT?*} -Ph 
ft o irii 


J / o . 


4 -PI -Ph 

ft LX Irll 


ft OV-fij ill 


^7 Q 


A-P1 -Ph 

ft LX Irll 


A _ QOPT47 — Ph 
ft uULnj Jrll 


IftO 


4 -PI -Ph 

ft V — L Irll 


A - QnOpuO _ph 
ft olzlaI-j Jrll 


^ ft 1 


4 -PI -Ph 

ft X Irll 


A -OR- Ph 
ft wn jrii 


^ ft9 
-> oz ■ 


A -Pi - Ph 

ft LX JTI1 


A -PH? ON- Ph 
ft Ln^wn irii 


^ ft*} 

-J O J . 


4 — P 1 — Ph 
4 Li ir 11 


A — PT4nUP"H"3 — Ph 
ft LnunLn j Jrii 


O O ft . 


A -PI -Ph 

fi Ll ill 


A-PHH /PU^ \ 9_ph ! 
ft LvJfx \ LnJ f Z Jrll 


J O J i 


A — PI — Ph 
ft L X Jrii 


A-PW}— Ph 5 
ft Lnj Jrll 


ft £ 


A - P 1 — Ph 
ft L X Jrll 


A - P 9 "H" - Ph 
ft LZ 113 — Jrll 


^ Q7 


A — P 1 — Ph 
41 L X irll 


A _ -i Pv*_ Ph 
ft X ir X Jrll 


^ ft ft 


/I r* 1 — Ph 

f± — LX ir 11 


A — 1- "Rn — Ph 
ft LDU Jrii 


^ ft Q 


A — P 1 — Ph 
ft L _L Jrll 


A — Ph — Ph 
ft Jrii Jrll 


-j j U . 


A — Pi — Ph 
ft L X irll 


A — PT-T9 Ph — Ph 
ft LJTlZi Jrll Jrll 




A — Pi — Ph 
ft L X Jrll 


A — PW 9 PO 9 Mo — Ph 
ft LnZLuZric Jrll 


J J / . 


A — P 1 — Ph 
^ LI Jrll 


ft V X £JXj\Jfc!X XClXlly X ) Jrll 


TOO 
J^/ J . 


A Pi — Ph 
4 LI Jrll 


ft \ x -pyr ru-L lumy l ; irii 


O Q / 
J ^7 ft . 


A — r* 1 — Ph 
41 L X Jrll 


ft ~ \ Z ~ XIllX Lid ZUiyi / Jrll 


one: 
.3 J . 


A — P 1 — Ph 
4 LI Jrll 


ft v 1 lnUUaZOiyi / Jrll 




A — P 1 — Ph 
4 LI Jrll 


A — / 9 — -h h n ^7^1 \rl \ — Ph 
ft \z Liiia/iUiyi / Jrii 


^ Q7 


A - P 1 — Ph 
^ LI Jrll 


ft \ O XClZiLJX^Xy Irll 


^ Q ft 

-3 J7 O • 


A -Pi — Ph 
ft L X Jrll 


A — ^ 1 — y-\\r~r~z* r? n 1 \r1 ^ — Ph 


O J J . 


A -Pi -Ph 

ft LX Irll 


A — M - i-pfrp) 7n1 \/l 1 -Ph 

ft \ X LCLl CtLUiy 1 J ill 


aoo 

ft V u ■ 


A -PI -Ph 
ft L X ill 


A - { R-f pfr^ 7nl \/l ^ -Ph 

ft y J LC LI u/iUiy 1 / Irll 


401 


A -Pi -Ph 

ft LX ill 


A — ( 9 -nvr n rh/l ^ — Ph 
ft \ z» jVjt J-*-*jr J- / irii 


A09 

ft U Z • 


A— Pi — Ph 
ft LX Jrll 


A - / 9 - t-h "i pnvl \ — Ph 

ft \Z Ulll ciiy 1 / Irll 


ft U J . 


A -PI -Ph 
ft L X Jrll 


A— / 9 — f n r*^» rrv/l ^ — Ph 

ft \Z X IXX CLLiy X / ill 


404 


4-Cl-Ph 


2-CN-Ph 


405. 


4-Cl-Ph 


2-COCH3-Ph 


406. 


4-Cl-Ph 


2-C02Me-Ph 


407. 


4-Cl-Ph 


2-C02Et-Ph 
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/Oft 
f± VJ O . 


4 -Pi -Ph 

f± L X JtT 11 


9 -P09H-Ph 
z Luz. n irii 


40Q 

f± U _7 . 


4_Pl _Ph 
*± L X Irii 


9 -pnftrw9 - Ph 

Z L-UlNiiZ irii 


*± X u . 


A _m -Ph 


9 - POKTRM^ - Ph 
z v_ ui\ ril v ltr Irll 


41 1 


4-P1 -Ph 


9 -F—Ph 
z J? irii 


41 9 


4-P1 -Ph 
f± L X irll 


9-Pl -Ph 
z LX Jrll 


41 1 


4 -Pi -Ph 
f± LX irXl 


9 -Rr-Ph 
z Di irll 


41 4 

f± Xf± • 


4-Pl _ ph 
*± LX irll 


9 —"NTH 9 — Ph 

Z 1\1^Z irll 


41 ^ 


4 -PI -Ph 
*± LX irll 


9 -MR9 -Ph 
z iMnZi irii 


41 6 


A-Pl -Ph 


Zi in ixi v ifc- irii 


41 7 


4 -Pi -Ph 

4 Ll XT 11 


9 _ "MM<=i9 — Ph 
z ini v i ciz irii 


41 P 
41o . 


A— Pi — Ph 
f± LX Irll 


9 — MRPPPHI — Ph 
Z lMnLLLnj irll 


41 Q 
h. X y . 


4— Pi — Ph 
f± LX Irll 


9 _ Qn9TVTH9 — Ph 
Z o w Z IN ii Z irll 


40 n 


4 — P 1 — Ph 
f± LI irll 


9 — Qn9"NTPTVTo — Ph 
Z ~ OU Z In nric r il 


491 


4 -PI — Ph 
LI tr 11 


9 -PTT1 _Ph 
Z Li? .J irll 




4 — P 1 — Ph 
f± — LX Jr 11 


9 _nP"Hl -Ph 
Z ULilj -irll 


49 1 


/l — P 1 — Ph 
y LI Irll 


9 — PPh — Ph 
Z w irii irii 


4 9 4 


4 — P 1 — Ph 


9 _PP"P1 _ Dh 
Z ULr 3 irll 


49 R 


4 — P 1 — Ph 
fi LI Irll 


9 — CPT41 _ Ph 
Z oLIiJ Jtril 


A 9 £ 


4 — Pi — Ph 

4 LI XT 11 


9 — QPPWl — Ph 
Z oULnj ir il 


49*7 


4 — Pi — Ph 
f± L X irll 


9 — Qn9PWl — Ph 
Z oUZLnj irll 


49 £ 


A _ r» 1 _ ph 
f± LI irll 


Z irll 


49 Q 

4Z -7 . 


A-P1 -Ph 
4 LI Irll 


9 -P"R9PiM-Ph 
Z LliZ \Jil irll 


41 n 


4— Pi — Ph 
4 LX Irll 


9 — PT-THHP'P'I — Ph 
Z LiiLJfiLrl-J irll 


4"} 1 


4 - P 1 — Ph 

f± L X Irll 


9 -PPW ( PWl ^ 9 - Ph 
Z LUn V LiiJ) ) Z irii 


419 


A -PI -Ph 
f± L x Jrll 


9 — P"RnT4Ph — Ph 
z LriLXAirii irii 


4"* 1 
4 j j . 


4-P1 -Ph 
*± L x irll 


9 -PTJ1 -Ph 
Z Lnj irll 


414 


4-Pl -Ph 
f± LX irll 


9 -P9UR -Ph 
z v^zrij ril 


41 R 
*i j j . 


4 -Pi -Ph 

*± LX ill 


9 — n Pr-Ph i 
Z XIrX Irll 


41 


4 -Pi -Ph 

f± LX Irll 


9 - 1- Rn - Ph 

Z LD U Irll 


417 


4 -Pi -Ph 

fi v_-X -l 11 


9 - ph - Ph 

Z ill ill 


438 

"3 «J • 


4-Cl-Ph 


2-CH2Ph-Ph 


439. 


4-Cl-Ph 


2-CH2C02Me-Ph 


440. 


4-Cl-Ph 


2- (1 -piper idinyl) -Ph 


441. 


4-Cl-Ph 


2- (1-pyrrolidinyl) -Ph 
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449 


4-Cl-Ph 

*± V_ _L XT 1 1 


2- ( 2 -imidazolvl ) -Ph 


T J • 


4-C1 -Ph 

*3 -L XT XX 


2- ( 1-imidazolvl ) -Ph 


444 


4-Cl-Ph 

N-» -X. XT XX 


2- (2-thiazolvl) -Ph 


44S 


4-Cl-Ph 


2- (3-Dvrazolvl) -Ph 


446 1 


4-Cl-Ph 


2 - ( 1 -nvr a z o 1 vl ) - Ph 


447 


4-Pl-Ph 

^± V_ _1_ X7 XX 


2- (1-tetrazolvl) -Ph 


448 


4-Pl-Ph 

*3 Vw -X. XT XX 


2- (5-tetrazolvl) -Ph ' 


449 


4-Pl-Ph 

r± \w -i. XT xx 


2 - ( 2 -nvridvl ) -Ph 


4^0 


4-Cl-Ph 


2- (2-thienvl) -Ph 


4^1 


4-Cl-Ph 

M: V_ _1_ XT XX 


2 - ( 2 - f uranvl ) - Ph 


4R? 


4-Pl-Ph 

*i V _L XT XX 


2 4-diF-Ph 

/ M UX1 XT XX 


4R3 


4-Pl-Ph 

r± xt xx 


2 5-diF-Ph 

t—i / >>AX J. X. XX 


4^4 


4-P1 -Ph 

TX V— -L XT XX 


2 6-diF-Ph 1 

f \J vlli, XT XX 


4 J J . 


4 -Pi -Ph 


1 4-diF-Ph 

— ' / V-tll 1711 


4 c: £ 


4-P1 -Ph 

*± V— -L XT 11 


1 S -di F-Ph 


4 R7 


4 -Pi -Ph 

*± V_- X ill 


2 4-di Pi -Ph 


T JO . 


4-Pl -Ph 

*3 V— J- XT 11 


2 5-diPl-Ph 

^ _ ' ^-11^ X XT XX 


4^9 


4-P1 -Ph 

*± V_ _L XT 11 


2 6-diPl-Ph 

£j f \J v_X J_ v . _L XTXX 


460 


4-P1 -ph 

*± v_ _L XT XX 


1 4 -di Pi -Ph 

— > / V_X J_ v _1_ XT X X 


461 


4 -PI -Ph 

*± V _L IT 11 


3 5-diPl-Ph 

—if ' \XXV^ 1 XTXX 


469 

1 U Zi • 


4-Pl -Ph 

1 V_* X XT XX 


3 4-diPF3-Ph 

~J i — VwX _1- \_, X «^ XTXX 


461 


4-Pl-Ph 

T± V -X. XT XX 


3 5-diPF3-Ph 

~J f — ' VwX _1_ V_, X — ^ XT XX 


464 


4-Pl-Ph 

*zt V_ _1_ XT XX 


5 -Cl-2 -MeO-Ph 


46S 


4-Pl-Ph 

*1± V -X. XT XX 


5-Cl-2-Me-Ph i 

— » V — -L. ^— i 11C X 11 


466 


4-Pl-Ph 

T± V_- _L XT XX 


£-t X ~J X XVw- IT XX 


467 


4-Cl-Ph 


2-F-5-N02-Ph 

4m* X. — ' X M V-/ Ci X. XX 


468 


4-Cl-Ph 


3 , 4-OCH20-Ph 


469 


4-Cl-Ph 

•at -I- x. xx 


3 4-OCH2CH20-Ph 


470 


4-Cl-Ph 


2 -MeO - 4 -Me - Ph 


471 


4-Cl-Ph 


2 -MeO - 5 -Me - Ph 

£mt liUV -mJ X XV_» X. XX 


472 . 


4-Cl-Ph 


1-naphthyl 


473. 


4-Cl-Ph 


2-naphthyl 


474. 


4-Cl-Ph 


2-thienyl 


475. 


4-Cl-Ph 


3-thienyl 
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A 1 £ 
4 / D . 


A P 1 _ "D"h 
4± — L X ir n 


z — xu.iva.nyx 
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4 / / . 


/i pi — r>Vi 

4± — L X — XT LI 


o — 17. uxvanyx 


470 
4 1 O • 


a — p 1 _ "dVi 

4± ~L X irn 


i z pyriayi 


4 / . 


4± — L X ~ IT 11 


J -pyirxayx 


4oU . 


<± -Ll-rll 


4 -pyirxayx 




4 — LX — irn 


O -5 r*i/-3/-\ 1 irl 

z - xnaoxyx 


/J QO 
4oZ . 


/i pi "D"h 

4 — LX — irn 


j - inaoiyi 


4oj . 


A P 1 "DVi 
4± — L X — Jrll 


D xncioxy x 


A Q A 
4fc O 4 . 


/l Pi "D"h 
4± ~ L X — irn 


d — xnaoxy x 


/I QC 

4o!3 . 


4 — LX — irn 


j lnuazo lyi 


A Q £ 

4 o b . 


a p 1 "dVi 

4 — L.X ~ -Til 


o ~ lnQaZOiyi 


4o / . 


/i pi "D"h 
4 — L X - irn 


d — lnuazoiyi 


A Q Q 

4oo . 


4 — LI — -fn 


z -lmiaazoiyi 


/I Q Q 


a pi "DVk 
4 — LI" Irll 


o — pyir^zoxyx 


A Q O 


4 — LX -irn 


z — cnxazoxyx 


4 y X . 


/l pi "DVi 
4-L1 - ¥l± 


d - teurdzoiyi 




A P 1 "Dl^ 
4-Ll" irn 


2 — foenz xinxdazolyl 




/I P 1 "dV> 
4 -L.X — irii 


5 -benz xitixdcizolyl 


/? O A 
4:? 4 . 


A P 1 "DVi 
4 — LJ. — JrO 


2 — benzo thxa.zolyl 


4 y d . 


4 -LI — xril 


5 — foenzothxcizolyl 


4 y D . 


/I p 1 r>V» 
4-L1- xril 


z -Denzoxazoiyi 


/I Q 1 

4y / . 


/I Pi "D~h 
4fc — LI — irn 


d -Denzoxazoiyi 


/I QQ 

4 y o . 


/I Pi dV» 
4± ~L X — irll 


x — a.aa.ina.n cyx 


A QQ 


41 — LX — irll 


z -a.aa.ina.nL.yx 




A P 1 _ "D"h 
41 - L1 irll 




jUI . 


0 Pi _ T>"h 
Z — LX — irii 


J — LIN — irn 


cno 
DUZ . 


Z L X — it 11 [ 


j LULnj — Irn 


^ n ^ 

JUJ . 


Z LX Jrll 


-j LL/Zl v ie — irn 


^ n /i 

OvJ4t . 


9 _ P 1 _ P"h 
Z — LX Jrll 


j LU^dL irn 


DUD. 


Z - L X — irll 


J — LL/Zrl- irn 


JuO . 


9 -Pi -Ph 


? -POMH9 -Ph 


507. 


2-Cl-Ph 


3-F-Ph 


508. 


2-Cl-Ph 


3-Cl-Ph 


509. 


2-Cl-Ph 


3-NH2-Ph 
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J 1 V . 


9 -Pi -Ph 

Z \~ X IT 11 


^ - Q09KTT-T9 -Ph 

O O WZlNiiZ IT 11 


SI 1 


9 -PI -Ph 

Z V_, X XT 11 


^ -PF7 -Ph 

-J v_ 17 O IT 11 


SI 9 


o _pl _ph 

Z v_ X IT 11 


^-OPH^-Ph 1 
j uv^iij xrii 


SI 1 
j j. j . 


9 _pi _ph 

Z V_ J_ XT 11 


^ -OFt* -Ph 

«J WX_i L- XT 11 


S1 4 


9 -PI -Ph 

Z X ir 11 


7 -OPF1 -Ph 

J wV^. 17 J XT 1 1 


SI S 


9 -Pi -Ph 
z x ir ii 


1-c;n9PH"3-Ph 
-j o wz cnj xrii 


SI 


9 -Pi -Ph 

Zi v.. X ill 


j Vyxi xrii 


SI 7 


9 -PI -Ph 
Z. x xrii 


-3-pHl-Ph 
j v^nj ir ii 


Sift 

JXO • 


9 -Pi -Ph 

Z V_ X XT 11 


^ -P9HS-Ph 

_) V^LillJ XT 11 


.J X _/ . 


9 - P 1 - Ph 

Z ^ X XT 11 


A -PN-Ph 

*i V»X>J XT 11 


S9 0 


9_Pl _ph 

Z Ll xrii 


A -PDPU"} -Ph 
*i uu^nj xrii 


S9 1 

-J Z X . 


9 - P 1 - Ph 
Z v_ x xrii 


A-PO?Mp- Ph 
*± \_,V - /Z»l v lfc; xrii 


S9 9 
jZZ . 


9 - P 1 - Ph 
Z L» X xrll 


Zl — P09TT1- — Ph 
*i LU^Ij L. ir 11 


S9 ^ 


9 _pl _ p"h 
z v_ x xrii 


Zl — PO 9 T4-Ph 

*i LUZfl XTll 


S9 zl 


9 — Pi - Ph 
Z v_ x xrll 


/I _ prYMH9 — Ph 


S9 S 
J Z o . 


9 _Pl _ p"h 
z x xrii 


A — F - Ph 

*± JT XTll 


S9 £ 


9 - P 1 - Ph 
Z X xrll 


A — P 1 - Ph 

*i V_, X JT 11 


S9 7 


9 -Pi -Ph 
z x xrii 


A — KTT-T9 - Ph 
f± iNixZ xrll 


cop 

O Z O . 


9 -PI - p"h 
z v_ x xrii 


>1 — cn 9 KTR9 _ Ph 
*± ov_/zi\jnz irii 


q 9 q 


9 -Pi -Ph 
Z X xrll 


A — PF7 — Ph 


s*3 n 


9 _ p 1 _ ph 

Z v_ X xTll 


*± vjv^no xrii 


S"* 1 
j j 1 . 


9 _p1 -Ph 
Z V_ X xrll 


A -P>Ft- — Ph 
*± vJ£j L- xr^ll 


S^ 9 


9 -Pi -Ph 
z V— x xrii 


zl -OPF^ -Ph 


S*3 ^ 


9 -Pi _ph 

Z V— X XT 11 


A - ^n9P"R^ - Ph 
*± ouZfV^nj ir ii 


Slzl 


9 _ p 1 - ph 

Z V L XT 11 


zl-OK-Ph ! 
*± vyii xrii 


s** s 

J 3 Zj . 


9 -PI -Ph 

Z X XT 11 


4-pxj^ -Ph 

*i V-ll -J XT 11 


S"3 6 

J J u . 


9 _pi _ph 

Z X i 11 


A _P9 HS -Ph 
*± v-Zin j xrii 


S^7 


9 - P 1 - Ph 

Z \— X XT 11 


9 Zl — H i F — Ph 

Z j *i ^-1 X 17 XTll 


J J o . 


9-P1 -ph 

Z v_ J_ XT 11 


9 c; _H -i p_ph 
z / — / uir xr ii 


S^ 9 


9 -PI -Ph 

Z \_ X xrll 


1 4 — H -i F- Ph 
j z *± uir xrii 


540 . 


2-Cl-Ph 


3 5-diF-Ph 


541. 


2-Cl-Ph 


2, 4-diCl-Ph 


542. 


2-Cl-Ph 


2, 5-diCl-Ph 


543. 


2-Cl-Ph 


3, 4-diCl-Ph 
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PH-/167 DIV 1 



EL A A 


0 P 1 "D"h 
Z — LI — FII 


^ c;-H -i PI -P"h 
j , j U1L1 irii 


KAC 
D44D . 


9 Pi —Din 
Fii 


7 ZL — PPW9n- P"h 
j z 44 ULilZVJ irii 


D44 O . 


Z FIT. 


j , 44 ULrlZLllZVJ FXl 


c; A 1 
D44 / ■ 


Z "LI rfl 


Z UilX crliy X 


j44o . 


0 PI "DVi 
Z -LI — FII 


Z — LUialiyi 




Z L X rTl 


z pyiviuyi 


c; c; n 


9 PI "Din 
Z Li rll 


44 -pyi iuy x 


jjI - 


9 PI -D"h 
Z L X rll 


9 "i m "l ^3 7r\l \ rl 

Z lluluaZUiy X 


c; o 

D jZ . 


9 PI D"h 
Z — LX Fii 


-j pyi d/iuiyi 


c; ^ 
jjj . 


9 Pi TDVi 
Z — L X — irii 


9 _ +- Vi i a >7n1 irl 
Z _ CiXXcAZOXy X 




9 Pi r>Vt 
Z — LX - Jrfl 


j-ueLiazuiyi 


c c c 
jjj . 


9 Pi dVi 
Z — LX — Fii 


1-aUalUariLyi 


c; n c 
ODD . 


9 /I H n P 1 DV» 

Z , 4— QlLX-irn 


^ _ PAT— "0\\ 
J LIN FII 


DO / . 


Z , 4-ulLX-rn 


j -LULrlO —FII 


R C Q 


9 /l H A P 1 "dV> 
Z , 44— QXLX-Fil 


j — LUZiXLe — Fii 


jjy . 


9 /I H A p 1 dVi 
Z , 4 — QILX-Fil 


Z> — LUZ±Ij U — Fii 


c: c n 


9 A H A P 1 t~)V-\ 
Z , 44— QXLX-FIl 


j LUZn rll 


DDI. 


9 A ^iPl r>"h 
Z , 44 — Q1LX — irii 


O PPT\TT-4'9 "DV» 
D — LUIMxlZ Fii 




9 /l H -5 P 1 7~>V> 
Z , 44 — QXLX — irii 


j — r — FII 


c: £ "2 
joj . 


9 /I H -i P 1 "D"h 
Z , 44 ~alLi — Fii 


7 Pi T3Vi 
J — LX —Fii 


Q £ ^ 
0044 . 


9 /I H -1 P 1 "DVi 

Z , 4— QILX-Fil 


o — INIrlZ Fii 


c: £ c 

JOJ . 


Z , 44-QXLX-FI1 


j — ovJZiNJrlZ — Fii 


c; £ £ 


9 /l rl -i P 1 "D"h 
Z , 44— QXLX - FIT. 


j Lr Jj — irii 


DO / . 


9 A r\ A P 1 "D"h 
Z , 44 — QXLX — Fii 


j — ULia. J Fii 


jOO . 


9 /I Pi TD"h 
Z , 4— QXLX - FII 


7 —PT7-I- — P"h 
j — SJIL U rll 


R £ Q 


9 A Hi Pi - "D*h 
Z , QXLX FII 


«j L/^r 0 irii 


D / U . 


9 /I Pi _ P"h 
Z , 44— QXLX — FII 


0 ouz^nj Irii 


D / X . 


9 A Hi Pi - P"h 
Z , 44 — QXLX - Fii 


^ _nT_r_ pv. 

j LT1 irii 


O / Z . 


9 /I r\ A P 1 — PVi 
Z , 44— QXLX - Fix 


J LflJ XT il 


D / Jj . 


9 A _H i PI _P"h 
Z , 44 QXL X — FII 


*3 — P9T-TR — PVi 
j LZ no irii 


«J / *i . 


9 A _H i PI _p"h 


•± V-1M I 11 


575. 


2,4-diCl-Ph 


4-COCH3-Ph 


576. 


2,4-diCl-Ph 


4-C02Me-Ph 


577 . 


2,4-diCl-Ph 


4-C02Et-Ph 
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R7ft 
-J / o . 


9 4 - d i P 1 - Ph 


4_pr>?H-Ph 

*3 \_»\_/Zill i 11 


R7Q 

3 / -7 . 


9 4-di Pi -Ph 

Z / *i UlV^l Xrll 


4-PONH9 -Ph 

*± V* wiM 1 1 XT 1 1 


RfiO 

3 O v • 


9 4-di PI -Ph 

z> f L ± ui^i xrii 


4 - F - Ph 

T± 1 XT 11 


R81 


2 4-diPl-Ph 


4-Cl-Ph 


R89 


9 4-di PI - Ph 


4-MH9 -Ph 

T± 1M 1 1 Zj ill 


Rft 1 

I 3 O 3 . 


9 4-di PI - Ph 


4 _ Q09MR9 -Ph 


R ft 4 


9 4 - d i P 1 - Ph 

Zi f L ± VJ.XV-X IT 11 


4 _PFl -Ph 

•± x 3 xrii 


Rft R 

3 o 3 • 


9 4-di Pi -Ph 


4-OPHl -Ph 

*3 v/viu xrii 


Rft6 

J o u . 


9 d-Hifl -Ph 

; *± V-l -LV_ 1 ill 


4-OFt -Ph 

T± \_/l_ 1 L- XT 11 


Rft7 

JO / . 


9 4-rH Pi -Ph 

Z / *± UJ-V^X ill 


4-OPF*3 - Ph 

*i L/L-, i 3 Xrll 


Rft ft 

jOO • 


9 4-di PI -Ph 

Z ( *± UXuX ill 


4 _ Q09PH1 -Ph 

*± u\/^i\^iU xrll 


RftQ 

3 O _7 . 


9 4-d i PI -Ph 
z / *± uxv^x xrii 


4 -OH- Ph 

*± v_/ii xrii 


3 _7 U . 


9 4-rli Pi -Ph 

Z / *± UXL X, Xrii 


A _P"P"3 -Ph 
f± V_ri3 Xrll 


rq 1 

3 -7 X . 


9 4 - rH P 1 - Ph 

Z / *± LI X L, X Xrii 


A _p9HR-Ph 

f± v^Zil3 Xrll 


COO 


9 4-r^-iPl - Ph 


9 4 — H i F — Ph 

Z , t -±. UXr Xrll 


j . 


9 4 - d n P 1 - Ph 


9 R — rH F-Ph 
Z / 3 uxr Xrll 


3 -7 *± . 


9 4 - d -i P 1 - Ph 

Z , *i H.X v_ X iTll 


"\ A _H -J F_p"h 
j z *dfc uir xrii 


3-73. 


9 4 — Hi Pi - Ph 

Za , Ht. HXV_X XT 11 


^ R -d i F-Ph 

3/3 LI X IT Xrll 


R Q 6 

3 _7 U . 


9 4 - d i P 1 - Ph 

Z f ^± U.XL- X xrll 


9 4 i pi -ph 

Z / *dk UXV_X Xrll 


R Q7 


9 4 _ H i P 1 - p"h 

Z / *± U.XV_ X Xrll 


9 R-d i Pi -Ph 

Zi / 3 UXul Xrll 


R Q ft 

3 27 O • 


9 4 - rH P 1 - Ph 


^ 4 -di PI -Ph 

3 , *-± Ulu X Xrll 


R Q Q 

3 -7 _7 . 


9 4-H-iPl - Ph 

Z / *i Ulv_ X xrll 


^ R-di PI -Ph 

3/3 U.1L1 Xrll 


600 


9 4 - d i P 1 - Ph 

Z / *± UXUX irll 


^ 4-DPH9n-Ph 

3 / *± vj^nZiVj xrii 


601 


o 4-H-i pi -Ph 

Z / *± U.XUX XT 11 


^ 4-OPH9PH90-Ph 


609 


9 4 - d i P 1 - Ph 

Z / r± VXXuX XT 1 1 


9 -fhi pnvl 

Zj uiixciijr x 


60i 


o 4-H-i Pi -Ph 

Z / *i UXul XT 11 


9 — f"iir~^"n\/1 

Zj 1_ LI i ciii_y _L 




2 4-diPl-Ph 

Zt f ^z. UlV^l ill 


9 — "o\/T*n d\/l 

Xr Jc -i 


60R 


2 4-di PI -Ph 

Zt f *± vX -LV_ X Xrll 


4 -nvr i d\/1 


606 


9 4-di Pi -Ph 

Z* f r± UX\»* X i 11 


9 — i m i dr57o1 vl 

Zj j_iii _i_ v_icn jij w _l _y jl 


607 


2 4-diPl-Ph 

Zi / *± \-l _L V_~ _L XT 11 


*^ -nvra 7n1 vl 

1 Cl^iUlJf 1 


608 . 


2 4-diCl-Ph 


2 — thiazolvl 


609. 


2 , 4-diCl-Ph 


5-tetrazolyl 


610. 


2,4-diCl-Ph 


1-adamantyl 


611. 


3-OCH3-Ph 


3-CN-Ph 
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fn-/io/ ijxv x 



61 9 


7 -DPM^ _ p"h 


7 -POPH^-Ph 


61 7 


"i _nPM^ _ p"h 


7-0O9M<=>-Ph 

-J v^v/Zi l v lti Irll 


61 4 
O X 4± ♦ 


7 -OPM^ -Ph 
O U^nj ir ii 


7 -po?Pf -Ph 

-) V_ W Hj L, IT 11 


6i f^; 

O X D . 


7 -HPW^ _ ph 
O ULnj ill 


7 -PD9H-Ph 

J vvZiXl irll 


61 6 
DID . 


7 — OOT47 — Ph 
3 kJ\^.l13 ir 11 


7 -OOM149 — Ph 
S> V^VJlMriZ ir 11 


61 7 


7 -DPW^ _ p"h 

o vjv^n.3 it xi 


7 -F-Ph 
j r irii 


61 Q 
DXO . 


~j ULn J -Til 


7 -Ol -Ph 
J V- X irll 


61 Q 
O X J . 


7 -DPR^ - Ph 


7 -MH9 - Ph 
j ryriz. ir ii 


con 

OZ U . 


7 -OPW? -P"h 

J ULilJ XT 11 


1 _ COOTsJUO _ph 


691 
D Z X . 


7 -PPW^ - P"h 
O \J\^riD ill 


7 -OF7 -Ph 

J i J ill 


coo 
DZZ . 


7 ^HPM^ _ pin 


7 -OOK7 -Ph 


COT 
DZ j . 


7 — OOT47 _ pin 
j - UL*rlO ill 


7 _OFt- - Ph 
S> \JHi L. ill 


694 


7 —00147 — Ph 
■D \J\^t±Jj ill 


7 -OOF7 — Ph 
-J vJV^r j Irll 


roc 


"X nPU^ _ P"h 
J5 — \JL.rlO -Til 


7 _ Q090T47 — Ph 
•j - oUZ^nj ill 


DZD . 


7 OOT47 _ P"h 
O -ULnj ill 


7 — OPT — Ph 


OZ / . 


7 00147 — P"h 
J> ULnj ill 


7 — OT47 — Ph 
-5 L-il-j — irll 


D/o . 


7 —00147 — P*h 


7 - O 9 T4 R — Ph 
s> uznj irii 


D Z 27 . 


7 — OOT47 — P"h 
Jj vjv_.il J ill 


4 — OTVT — Ph 




7 — OOI47 — Ph 
Jj vJL^iU irll 


4 — OOOU7 — Ph 
*± LULilj ill 


67 1 
D o X . 


7 —00147 _ P"h 
-j L^v^rlJ) ill 


4 — 009Mo — Ph 
*± v_vJZ-l v lfcr ir 11 


DjZ . 


7 _ OOT47 _ Ph 


4 -009F1- - Ph 
*± LUZILL ill 


£7 7 


7 — OOT47 —Pin 
-j — \JL,rij i 11 


4— 009T4— Ph 
44 LUZ ii irll 


6 7 A 
0 ,3 4k . 


7 — OOT47 — Pin 


4 — OOMT4 9 — Ph 

<± ^WlNiiZ. ill 


DOD . 


7 — OOT47 - P"h 
-3 vJv^Jtlj Irll 


4_F-Ph 
*± i ill 


67 6 
DjD . 


7 — OOM7 — P"h 
■ ULnj ill 


4-01 -Ph 

*i V_ J_ ill i 


Dj / . 


7 -00147 -Ph 
J ULilJ ill 


/l _1\TT49 - Ph 


67 ft 
O JO . 


7 -OOK7 -Ph 
o uv^nj iii 


4 -Q091M149 - Ph 


67 Q 


7 -00147 -Ph 
j vy^n ~> irii 


4-PF7 -Ph 




7 -OOH7 -Ph 

J ULXlJ Irll 


4 -00147 -Ph 

*A ULflJ ill 


O H. X . 


7 -OOH7 -Ph 
J ULnj ill 


4 — OFt- - Ph 

*± WIj C- ill I 


642 


7 -OCH3 -Ph 


4-oCF3-Ph 

vvl J ill 


643 . 


3-OCH3-Ph 


4-S02CH3-Ph 


644. 


3-OCH3-Ph 


4-OH-Ph 


645. 


3-OCH3-Ph 


4-CH3-Ph 
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rti- i io / uiv x 



6/L 6 


7 -HPH"} -PV» 


d-P9HR-Ph 

*i L^flJ XT 11 


6/17 
Oft / . 


7 -APW*^ -PVl 


9 /l -r\ i T?-PVi 

Z 7 *± \XXx7 Iril 


D f± o . 


_3 ULilJ r 11 


Z / J Ul 17 XT 11 


6/1Q 


j UL^no irii 


^ A-Hi F- P Vi 
d t f± uir xr i l 


ccn 
DDU - 


7 -PPW} _ p"h 
J> L/L*ilO XT 11 


O f ~J Uir ir 11 


6 m 

DDI . 


7 -OPM^ _ P"h 
J ULllj ir 11 


9 Zl-rl n PI -PVi 
Z / *± LlXL^X iril 


6R9 


S> ULii j ir 11 


9 R_rH Pi -PVi 
Z / 3 LIXL-X ir 11 


6R 7 


7 -HfR^ -P"h 


^ A-(=\ i Pi -Ph 
O , f± U1L1 xril 


6 ^A 


~* -nrw^ -P"h 

«j ULnJ XT 11 


1 R-H j Pi -Ph 
j / zj) uili iril 


6 rr 

ODD. 


^ -OPW^ — PVi 
J) ULil J ir il 


«j* z f± ULaZU xril 


£ R £ 
D jo . 


7 -HPW^ — PVi 

D ULllJ XT 11 


7 zl — PPW 9 P"W 9 P-P"h 
-J z *± ULflZLuZU iril 


6 R7 


7 — P"h 


9— -hh -i iOY-IT 7-1 

z L-iixeiiy x 


DJO - 


7 — PP"H"} _ p"h 


z luianyi 


£ c q 

boy. 


J — ULrU _ ir 11 


z — pyxxayx 




o OPT-I"} _ PVi 
j — ULiiJ xr XI 


f* py x xciy x 


6 £ 1 


"5 APU^ Pin 

J — ULilJ Jrll 


Z XiTlXCla.ZOXy X 


£ £9 


7 — P"h 
j UL.il J xril 


j pyx dzoiyi 


6 6^ 


7 PPW} — PVi 
J ~ULnj it 11 


Z LlllaZOiyi 


6 6/1 
D O 4t . 


o nnuO _ p>> 
J UL-Il J ill 


+— "v" o t r~\ I 7 7") 

j-LcLJ.aZOiyi 


6 6 r 


J UUJTl-j iril 


X a.vj.a.iRcxri l y X 


ODD. 


Z LilXeiiy X 


-j L.1N xril 


6 67 
DO / . 


z L-QXciiy x 


7 _rnrw7 - Pin 

O LULfiJ iril 


6 6 P 
DOo . 


z L.iixeiiy x 


"3 __ tr _ p"h 
J) i ir 1 1 


£ 6Q 
D D J . 


Z UllXSIly X 


^ -Pi -P"h 
O L. X iril 


D / U . 


z uiixeiiy x 


^ — T\TT-T9 - P"h 
j iMxlZ Jr 11 


671 

D / X . 


Z LilXfciiiy x 


^ -Ph 
0 ULiij xril 


O / Z . 


9-.1-VIT ot-i\/1 
Z CxllcIiy X 


«J un xril 


67 

D / j . 


9 — t-"h -i <=>n\/"l 
Z LilXfciiiy x 


Zl -PM-Ph 

L^lNJ XT 11 


67/1 
D / f4 . 


9— t-V\n ontrl 
Z LXlXciiy X 


*± L.UL^rij xril 


67 R 


Z LUX ciiy X 


A—W— P"h I 
ft xr xril 


676 


9 _ t-"h i pnvl 

£* L.11JL ^xxjf _1_ 


4-Pl-Ph 


677 . 


2-thienyl 


4-NH2-Ph ! 


678. 


2-thienyl 


4-OCH3-Ph 


679. 


2-thienyl 


4-OH-Ph 
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Fli- / it) / UiV X 





z ciix eiiy x 


9 A-rH "F-Ph 


DOl . 


Z L-llX fcrliy X 


9 q _H "i T?_Ph ' 
-j z j uir ill 


£ft 9 


z unx enyi 


9 A— riiPl— P"h 
j z f4 U1L1 ril 


DOj . 


9 — 1-h \ on\/l 

z Liiiciiyi 


R-rl i PI -Ph ' 


O 04i . 


z uxixciiy x 


^ 4-OPM9n-Ph 


£ Q c 


z — cnxeiiyx 


7 A-nPH9PN90-Ph 
.j , f± vjv^nz v^nzvj -tr ii 


DOO . 


-j ciix oiiy x 


^ -PM-PVi 


£&7 
DO/. 


j unxtiiiy x 


*5 -fOPH^-Ph 
O LvUflj Irll 


COO 
DOO. 


j uxiiciiyi 


J 17 irll 


D O J7 . 


j crix diy x 


^ -PI - P"h 

-J V_ X IT 11 


D j U . 


9 Vi -! atii 

J - Liiienyi 


^ -KFW9 _ p"h 


D.7 X . 


j -unieiiyi 


j vJL-ilJ) — Jrll 


£ Q 9 


j — Lnienyi 


^ — nw — PV> 
j wrl Jrll 


DjO . 


j — unienyi 


/ _P]yT r>>v 
4± — Ci\J — irll 




5 — cnienyx 






^ — uiixeny x 


41 — r — irll 


£ Q £ 


j> — unxeiiyx 


A — P 1 — P"h 
^ Li Irll 


0.7 / . 


j -Lnienyi 


A — "NTT-T9 _ Pin 


Di70 . 


j — cnienyi 


44 wL.ri .5 Irll 




9 4~ r""» T Am "\ 7" I 

J Lnienyi 


A — HM- PVi 


7 0 0 


9 4** V"t T £3Y*1 T T 1 

j -Luienyi 


^ A — H -i "P — P*h 


7 o 1 

/ U J. . 


j Liix eriy x 


^ R - H -1 "P — P"h 
-J z j Ulf Jrll 


7 n 9 

/ VJZ . 


j Lnienyi 


9 A-r?-iPl- Ph 
j z 4 U1L1 Jtr 11 


7 09 


9 ^ Vi -J Ar>i 

j tnienyi 


9 c; _H "i Pi -P*h 


7 OA 


9 +- "V^i -I An i r 1 

j uiixeiiy x 




/ U J . 


O L.I1X ciiy X 


^ A -nP"R9PPT9n-P"h 


/ U O . 


z x ui diiy x 


v^iM irii 


7 07 


z x u.x ciiiy x 


^ -PPPW^ _ pVi 
o Luunj ill 


7 0ft 
/ U O • 


z x u.x ctxiy x 


9 - p _ pVi 
o r Jtr 11 


7 HQ 


z x ui diiy x 


J Ll rii 


710 


9 — f n y^tivI 


^ -NH? -Ph 


711. 


2-furanyl 


3-OCH3-Ph 


712. 


2 -fur any 1 


3-0H-Ph 


713 . 


2-furanyl 


4-CN-Ph 
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11 A 
1 x *± . 


9 — "Fn r~ ^ "n \/ 1 
Zj l ui diijf -i. 


4-COCH3 -Ph 


715 


9 — fnranvl 

Zj X. Li X. ciii_y -L 


4-F-Ph 


/ X VJ . 


9 — *Fn t^ttvI 

Zy, X LIX Gllljf -X. 


4-Cl-Ph 

*_t V_» -L. JL 1 1 


717 

/ X / . 


9 — "Fn ranvl 

Zj j_. Li J- Gill y _i_ 


4-NH2-Ph 

— l»ll£i i. XX 


/ X O > 


9 — 'Fny^Ti'v/l 

Zj X Li -L dil_y X 


4-OCH3-Ph 


71 9 

/ X J • 


9 — "Fn r~Pi ttv/I 

Zj X LAX cxxiy X 


4-OH-Ph 

■3 vll i 11 


790 


9 — "Fn t^ttv/I 
Zi x ux ciii_y x 


7 4-diF-Ph 

f -± LXJLX i IX 


721 


9 — "Fn ranvl 

Zj J- Li J- dlljf JL 


3 5-diF-Ph 

~i / —J v-i-LX X 11 


729 i 


9 — "Fn r^nvl 

Zj X Li i_ Clil_y -L 


3 4-diOl-Ph 


723 


9 — "Fn t^twzI 

Zj i_ LiX. CLlljr -L 


3 5-diCl-Ph 

~J f ~J Ll-LV^JL X XX 


724 


9 — "Fn r^nvl 

Zj J- Li J- Cllljr JL 


3 4-OCH20-Ph 

— > f V-/ V l 1 Zj \_/ X 11 


725 i 


9 — "Fnr^fiA/l 
z< x lax ciii_y X 


3 4-OPH2rH20-Ph 

J ^ *± L / L-XXi(LXl_jL' X XX 


79 £ 


"3 "Fit x>\T~\ 

O X Li-L Clll_y X 


7 -fN-Ph 

J LiN XT XX 


797 


O X LiX Cixl_y X 


^ -rnpu7 -Ph 

~J \ - .V_/L_.XU 1 XX 


79 ft 


J) X LiX ctx±_y X 


~J X JET IX 


79Q 


"3 "Fll T*55 Tl\/1 

J X Li-L uiiy X 


7-pl -ph 

J V— -L JL XI 


77 0 


*3 "Fiiv*^tt\/1 

J X LiX CLAAjr -L 


7 -NH2 -Ph 

-J XMXXZj JL XX 


7 71 


"3. "Fl1T~^5TT\7l 

o x LiX ctii_y x 


7-OCH7-Ph 

J vLliJ XT X X 


77 9 


*3 "F 1 1 T~ .^3 T~l "V7" "] 

J X Li JL CXiiy _L 


~J V_y X X 1 XX 


777 


*3 Fnya , n , \7 , l 

«j x lax cni_y x 


4 -PT\T-Ph 

*± L»iN 17 11 


774 


J x lax ciii_y x 


A -POrH7 -Ph 

■± \_-v_/v»ii_j rxx 


1 77 5 


O X LiX Ciil_y X 


*_t x x ii 


776 


7 — "Fn r^nvl 

J X Li-L CLXl_y J_ 


4-Cl-Ph 

\ — _L 17 11 


777 


7 — f nrsnvl 

J X Li-L CXXX_y _L 


4 -NH2 -Ph 

^± XM X Xo X 11 


i 77ft 


7 -f nranvl 

X Li-L ClXljr J- 


4-OCH3 -Ph 

T± vvllJ X 11 


779 


7 — "Fn r*^ nvl 

J -L Li-L CXX l_y J_ 


4-OH-Ph 


740 


7 — "Fn T*r?Tivl 

-J x. Li x. a.xx_y -L 


3 4-diF-Ph I 

•J f — VAXl JL 11 


741 

/ "s x • 


7 — "Fi i ranvl 

-J J- Li J- C4.ii._y -X. 


3 5-diF-Ph 

—J / — ' V-i -X X £ 11 


742 


7 — "Fn ranvl 

_/ J_ Li JL CXXX Y -X 


3 4-diCl-Ph 


747 


7 — f*n r~^} 7TV/1 

~J JL Li -I- GLXl_y -i- 


3 5-diCl-Ph 

~J 1 ~J UXLX 1. 11 


744 . 


3 -fu.3ra.nvl 


3 , 4-OCH20-Ph 


745. 


3-furanyl 


3,4-OCH2CH20-Ph 


746. 


2-pyridyl 


3-CN-Ph 


747. 


2-pyridyl 


3-COCH3-Ph 



203 



k>ti- I iO / uxv ± 



748 


Zi l~¥ x LJ._y x 


T _T7 _ pV, 
J F irll 


l *± *7 . 


z k/yxxv-iyx 


O v — L ril 


7 


z py x x <xy x 


"5 _1\TTT9 _ pVi 
3 i\nz jt 11 


7R1 

/ -J X . 


z py x x Uiy x 




7^9 


z pyi luyi 




7R^ 


z p y x x Li_y x 


V_1M — XT LI 


7^4 


z py x x uy x 




7SS 


9 _ t~\\7T~ i 

Zi p y X X U.y X 


4 - F - Ph 
*± r ill 


7S6 


Z py X X >-iy X 


4-Pl -Ph 


7R7 


Z py X XL-iy 


A _T\TT_TO _ pVi 
f± 1MI1Z irll 


/JO . 


Z py J-vXy x 


4 — PPT47 _ p"h 




Z p y x X uy x 


/I— DT4— P"h 


760 


z p y x x uy x 


^ 4 - -i "P — P"h 
0 / 4 Ulr Jrii 


7 6 1 


z py x luy x 


.3 , zj Ulr irll 


7 69 


z pyx xuy x 


r> A-^i Pi - P"h 
Jj , *± Ultl ril 


7 6^ 


z pyj- luyi 


^ i;_r|-iPl Pin 
~> , J U1L1 rfl 


7 64 


0 T~y — 1 

z py x x uy x 




7 6 R 

/ D .J - 


z p y x uy -x 


^ 4 — nrw)pw9n- p"h 

O , f± -ULflZLrlZU irll 


7 66 


0 pyi luy 1 


^ — r^AT— p>i 

-5 LXM — irll 


7 67 

/ D / . 


0 pyi xuy 1 


7 — PPPT47 — P"h 


7 6ft 

/DO. 


j py x xuy x 


r? _-p_pVx 
j r ir 11 


7 6Q 
/ D _/ . 


J Pyx. xuy x 


^ -PI _p"h 
J LI irll 


77 0 


j pyx xuy x 


J 1M IIZ — ril 


771 


j p y x x uy x 


-J vJL-ilO Jril 


77? 
/ / z . 


0 py x x uy x 


7 _ nu - pV, 


77^ 


0 py x x uy x 


4 — PTVT- P"h 


11 A 


0 pyi luy 1 


4 -POPW7 — P"h 
*i v_vjv^rlJ5 Irll 


77^ 


,3 pyi xuy 1 


4 - F - Ph 
*i IT irll 


776 


*j £*' j -* L- *-^_y X 


4 -Pi -Ph 

*± LX Jcril 


111 


— 7^>"\7T"T H*\7l 

j py x x uy x 


A - Tvm 9 _ Ph 
ft ivnz ril 


778 . 


3 — Dvridvl 


4-OCH3-Ph 


779. 


3-pyridyl 


4-OH-Ph 


780. 


3-pyridyl 


3,4-diF-Ph 


781. 


3-pyridyl 


3, 5-diF-Ph 
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782 . 


3 -dvt i Hvl 


3 4-diCl-Ph 


783 . 1 


3 -Dvridvl 


3 , 5-diCl-Ph 


784 . 


3 -Dvridvl 


3 , 4-OCH20-Ph 


785 . 


3 -Dvridvl 


3 . 4-OCH2CH20-Ph 


786 . 


4 -hvt "i rlvl 


3-CN-Pll 


787 . 


4 -Dvridvl 


3-COCH3-Ph 


788 


4 — DVTidvl 


3 -F-ph 


i 789 


4 —DVT i Hvl 


3-Cl-Ph 


790 


4 —DVT i dvl 


3 -NH2 -Ph 


791 


4 —dvt "i Hvl 


3-OCH3-Ph 

— ' V«/ Vw* X X X XX 


792 


A — TYVT *1 Hvl 


3 -OH-Ph 


793 


4. — DVT"i Hvl 


4_QN_ph 


794 


4. —dvt "i Hvl 


4-COCH3-Ph 

^ v v_y \ l x — i J. xx 


7 


A — TiVT i Hvl 


4 - F - Ph 


796 


A — dvti Hvl 


4-Cl-Ph 


797 


A— dvti Hvl 


4-NH2-Ph 

t6 XMXXZj X 11 


79ft 


A — T>VT "i Hvl 


4-OCH3-Ph 

" vV^ll J J. XX 


799 


A — TYV/T "1 Hvl 


4 -OH-Ph 


(_> W W . 


A —DVT "1 Hvl 


3 4-diF-Ph 

' f TZ vl J- 1 X. XX 


801 

{_> V X . 


A — rw/T "i Hvl 


3 5-diF-Ph 

— ' / — ' vX -L. X. X 11 


802 


A —DVT i Hvl 


3 4-diCl-Ph 


803 


A— dvti Hvl 


3 5-diCl-Ph 

/ — / VX _1_ V U_ XXX 


804 


4 — DVT "L Hvl 


3 4-OCH20-Ph 

^* / VVyllXl V X. XX 


805 . 


4 -nvridvl 


3 4-OCH2CH20-Ph 


806 . 


3 — indolvl 


3_CN_ph 


807 . 


3 — indolvl 


3-COCH3-Ph 

~J X X — ' X. XX 


808 . 


3 - i ndolvl 

~* -X. X -IVlV -X. -L. 


3 -F-Ph 


809 . 


3 — indolvl 


3-Cl-Ph 


810 . 


3 — inHolvl 


3 -NH2 -Ph 

— / 111 1 *—t J_ XX 


811 . 


3 — indolvl 


3-OCH3-Ph 

*mJ vvii<j x. xx 


812 . 


3 -indolyl 


3 -OH-Ph 


813. 


3-indolyl 


4-CN-Ph 


814. 


3 -indolyl 


4-COCH3-Ph 


815. 


3 -indolyl 


4-F-Ph 
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ftl ft 
010 . 


i lnH^I \/1 

«j xmxv-Jxyx 


*3 v., x i. ll 


ftl 7 




Zl _1\TH'9 - P"h 

*i IMIxZ JTll 


ftl ft 


— i m H <^ 1 AT"! 

j xiivj.vj xyi 


A -OPH^ -P"h 
f± It 11 


PI Q 


"3 i m H o 1 \/ 1 

j xnix^xy x 


A - OH- Pin 
*i vn ir ii 


ft9 n 


*3 i n H 1 w 1 

ZD XIlvJLtJXy X 


A — H i — P"h 


ft9 1 


O XIl<J.v_/XyX 


-j / zj uir irii 


ft 9 9 






OZ 3 . 


^ — i nHnl a/I 


ZD f *D vXX V L ill 


ft9 A 

O Z fx . 


*5 — i ri H 1 wl 
O XIlvX\JXy X 


-3 / f± vJV^riZ L/ irll 


QOC 
OZ J . 


o xi ltxL^ iy x 


•3 / ft ULn^uil^U ril 


ft9 


CZ i yi H 1 

ZD XI1L1LJ x y X 


7— P1\T— Pin 
O V«.l>i It 11 


ft97 
oz / . 


ZD XIlvJ.L/X_y X 


^ _PDPT47 _P"h 


ozo . 


D lilUU x y X 


i 7 — "P - P"h 
ZD r lr 11 


O Z J7 . 


D xllQJ.L>Xy X 


^ -Pi - Pin 


Os3U . 


D X IldCJ ly 1 


ZD IMliZ irll 


ft 7 1 
O 3 _L . 


ZD xxivxt-/ x y x 


^ - Pin 
•3 ULrlj rll 


ft 7 9 


3 XIlCLOXy X 


7 — HP" _ P"h 
3 L/rl irll 


ft 7 7 
O J J . 


D xinxvj iyi 


A — PTVT — Pin 
ft v^iNj — Irll 


ft 1 /I 

O ^3 f± . 


o x xicio iyi 


A -POPW^ _ Pin 


ft r 

O J J . 


D xiilio xy X 


A — T? — Pin 
ft r r^Il 


ft 1 

OjD . 


zj iiiuu ly x 


A — PI — P"h 
ft Vw X It ll 


ft 7 


R -5 m H ~l w"l 

d xikxlj xy x 


A -1VTW9 — Pin 
ft INaZ ril 


ft ^ ft 

O J O . 


Zj XIUXvJ Xy X 


A -HPTT7 —Pin 


ft ^ Q 


j ii iuu iyx 


A -OTT — Pin 
ft WIT irll 


ft Af) 


R i n H f \ 1 "v/T 

3 xinxvj xy x 


^ A -Hi F- Pin 
/ fx LJ.X IT JT 11 


ftA1 

O f± _L . 


R i m H 1 \/" 1 

«j iiiuuiy x 


/ j uir Jr ii 


fiA9 

O fx Z . 


.J niuuiy x 


1 A -Hi Pi -Ph 

«^ / fx VXX V_ X XTI1 


ft A - } 
o f± j . 


zj xi ivj.vj x y x 


^ R-Hi Pi -Ph 

3 i ~J v_l X \_ X Irll 


ftAA 

Oil . 


_J lilUUlj X 


^ A-OP"R9n-Ph 




d inuuiyi 


^ A-OPH9PN9n-Ph 
o f ft wv^riz tnzu ir n 


846 . 


5 — "i ncSa 7olvl 


3-CN-Ph 


847. 


5-indazolyl 


3-COCH3-Ph 


848. 


5-indazolyl 


3-F-Ph 


849. 


5-indazolyl 


3-Cl-Ph 
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850 . 


5 -indazolvl 


3 -NH2-Ph 


851 . 


5 — indazolvl 

— ' X. XXVAvA u V J. Jf X. 


3-OCH3-Ph 


852 . 


5 — indazolvl 


3-OH-Ph 


853 . 


5 — indazolvl 


4-CN-Ph 


854 . 


5 — i ndazolvl 


4-COCH3 -Ph 


855 


5— "i ndazolvl 


4-F-Ph 


856 


5—i ndazolvl 


4-Cl-Ph 

~ V — J- XT XX 


857 . 


5 — i nda zol vl 


4-NH2-Ph 

~ XM X X Xj X XX 


858 . 


5 — indazolvl 


4-OCH3-Ph 

VSfllJ X XX 


859 . 


5 — indazolvl 


4-OH-Ph 


860 

U \J \J ■ 


5—i ndazolvl 


3 4-diF-Ph 


861 . 


5—i ndazolvl 


3 5-diF-Ph 

— If — 1 ViXl XXX 


862 . 


5 — "i ndazolvl 


3 4-diCl-Ph 

—J / M V.X X. X, XXX 


863 . 


5-indazolyl 


3,5-diCl-Ph 


ft 6zt 


-J XIJ.lJ.Cl Z. LJ JL_y X 


^ A - DPW9 O- P"h 


865. 


5-indazolyl 


3,4-OCH2CH20-Ph 


ft 66 

ODD . 


IT _ 

benzimidazolyl 


7 — OTVT "D"h 


ft 6*7 


O 

benzimidazolyl 


J -L.UL.li .3 — irlx 


ft 6 Q 


c _ 
D — 

benzimidazolyl 


j r Jr n 


ft 6Q 
o D j . 


3 ! 

benzimidazolyl 


O L. X It 11 


ft7 n 


benzimidazolyl 


*3 MUO — P"h 


O / _L . 


c. _ 

benzimidazolyl 


^ _nrw^ _ p"h 


ft7 9 


c: _ 

3 — 

benzimidazolyl 


O Uri irll 


873 


5- 

benzimidazolyl 


4-CN-Ph 

*3 > — XNJ XXX 


874. 


5- 

benzimidazolyl 


4-COCH3-Ph 
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ft7 R 

O / 3 . 


3 

benzimidazolyl 


A —W- P"h 


R7 


3 

benzimidazolyl 


*± X IT 11 


877 

Off. 


c. _ 
3 

benzimidazolyl 


A -T\TR9 - p"h 


070 
0 / 0 . 


benzimidazolyl 


<± — vjv^rij irii 


fi7Q 
0 / y . 


benzimidazolyl 


d _OT4- P"h 


pon 
ooU . 


3 

benzimidazolyl 


7 A — rH "F — P*h 
3 , *± Ulr Jrll 


QOI 
001 . 


3 

benzimidazolyl 


3 / 3 (XXr — Jrll 




benzimidazolyl 


3 , 4± (XXL»X Jril 


OOJ . 


benzimidazolyl 


^ c; _H t PI -P"h 

3 , 3 U±L1 Ir ±1 I 




3 

ben z imi da z 0 ly 1 


^ /I -OruOn — PVi 


ppc 


3 

benzimidazolyl 


7 A - DPW) PWO H - Din 


ppc 
000 . 


3 

benzothiazolyl 


3 V^lN Jrll 


00 / . 


3 

benzothiazolyl 


1 -POPH? - P"h 
3 LULilJ Jrll 


000. 


3 

benzothiazolyl 


? -P- Ph 

3 r Jtr ii 


0 0 j . 


r __ 

3 

benzothiazolyl 


-Ph 

3 X IT 11 


890 


5- 

— > 

benzothiazolyl 


3 -NH2-Ph 


891. 


5- 

benzothiazolyl 


3-OCH3-Ph 
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rn- / id / jjx v x 



O _7 Z* . 


benzothiazolyl 


*5 _OH-Ph 

~J Vil ill 


O _/ 3 . i 


c. _ 

3 

benzothiazolyl 


*± til 


O -7 f± . 


c: _ 

3 

benzothiazolyl 


4 -rOPHl -Ph 


O -7 3 . 


benzothiazolyl 


4 _p_ph 

rx £. C 11 


I ft Qfi 

O _7 o • 


benzothiazolyl 


4-Pl-Ph 


O .7 / . 


3 

benzothiazolyl 


A-NTR? - Ph 

*afc IN XI ^ ill 


OQO 

o j o . 


benzothiazolyl 


f± Uv^ru Jr ii 


PQQ 
O -7 -7 . 


3 

benzothiazolyl 




Q n n 

27 U U . 


3 

benzothiazolyl 


^ 4 -rH F-Ph 


Q 0 1 

27 U X . 


3 

benzothiazolyl 


^ S-rH F-Ph 


J7 UZ . 


benzothiazolyl 


^ 4 - rl i P 1 - Ph 
3 , f± lax x rii 


27UJ . 


3 

benzothiazolyl 


"3 R-rH Pi -Ph 

3/3 UlV^l 17 11 


-7 u *± ■ 


r _ 

3 

bpn^othiazolvl 


^ 4-OPH?f)-Ph 


905 


5- 

benzothiazolyl 


3 4-OCH2CH20-Ph 


906 . 


5-benzoxazolyl 


3-CN-Ph 


907 . 


5-benzoxazolyl 


3-COCH3-Ph 


908 . 


5-benzoxazolyl 


3-F-Ph 


909. 


5-benzoxazolyl 


3-Cl-Ph 


910. 


5-benzoxazolyl 


3-NH2-Ph 


911. 


5-benzoxazolyl 


3-OCH3-Ph 
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! 912 


5-bpn70xazolvl 


3-OH-Ph 


913 


5 -hpnzoxazolvl 

— » Wdl6vAULiWXj( -X. 


4-CN-Ph 


914 


S — t>PTl 7 OXaZOlvl 


4-COCH3-Ph 

V* W^IU XT XX 


915 . 


5 -bpnzoxazolvl 


4-F-Ph 


916 


^ — V^p»"n -7 o~xpi 7nl vl 


4-Cl-Ph i 


917 


S -bpnzoxazolvl 


4-NH2-Ph 

" XMXX^j XT XX 


918 


R — V)pk"n 7oya 70I vl 


4-OCH3 -Ph 

•at w v^ii J x7 xx 


919 


S — h^Tl 7f)YP 70 1 Vl 


4 -OH- Ph 

" UH XT XX 


920 


S -bpnzoxazolvl 

— ' x_/^± x t-t vji\ci 4C1 -i- y _i_ 


3 4-diF-Ph 

«_/ / v^i _i_ X XT XX 


921 


R — zoxazolvl 


3 5-diF-Ph 

~J 1 — ' \_A_LX. XT XX 


922 


^ -bpnzoxazolvl 


3 4-diCl-Ph 

_/ / " V-X _L_ V _l_ XT XX 


923 


S — Vjo-n *7 nva 7nl vl 

— ' iJCllLUACL^iUXj^ X 


3 5-diCl-Ph 

_/ / _/ v_X _L v_ _L XT XX 


924 


R — Vif^n *7 nva 70I vl 


3 4-OCH20-Ph 

*J f "~± wV^llZj V XT XX 


92S 


R — V^f^Ti 7ny^ 7nl vl 


7 4-OCH2rH?0-Ph 

_J j Wv— lXZj V_X IZj \y XT XX 


926. 


4-F-Ph 


3- (l-methyltetrazol-5-yl) -Ph 




*± 17 ±7 11 




928. 


4-F-Ph 


3- (l-ethyltetrazol-5-yl) -Ph j 


Q 0 Q 


4i — r — IrXi 


j— v 1 cyciopropyiyiL6trazoi-j- 
yl) -Ph 


q *5 n 


/I XT' "D"U 


W / n / rv% >»**v ^— ^.r^ t /*N 4™" v~\ ^ T \ \ ✓■v *-«x 1 

3 — v -L — v ^ — nis uiioxyc cnyi ; ce uirazoi — 
5-yl) -Ph 


-7 O -L . 


i /I TT — *D"h 
4± _ r — xrlx 


j— \ ±— \ z - cyanoeLiiyi ) LeLiazoi - d — 
yl) -Ph 


Q ^ O 
;?OZ . 


*± — r — it 11 


j— i i-iuecnyiLetrazoi - j-yi ; — 0 — 
[ (CH3)2N-CO] -Ph 


Q ^ ^ 
jjj . 


4± X? xTix 


.3 — \i-iueLnyiLecrazoi-j-yi j — d — 
[ (CH3)NH-C0] -Ph 


Q ^ 4 

-7 O 4r • 


A — T? — P"h 


j (1-iueLiiyit.cLidzoi j yij o 
[H2N-C0] -Ph 


93S 

~r *J ~J m 


4 _p_ph 

T± X XT XX 


3 — ( 1 — mf^t" Vtvl t* f^t* ?tp\ 7nl — R — vl ^ — R — 

[C0CH3] -Ph 


936. 


4-F-Ph 


3- (l-methyltetrazol-5-yl) -5- 
[morpholin-l-yl-CO] -Ph 
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rn- / id / u± v x 



Q 7 


A — F — P"h 
4± r xr ii 


«J V X 1UC Lliy X LC LI a 1 -J jf 1 / -J 1 

Ph 


-/JO . 


/I _T7 _ pVi ! 
f± 17 ill 


J V -L lllCLiiy ± LCUi-ClZaUX — ; Jf 1 / — / 

Cl-Ph 


_7 -J _7 . 


A _ F — Pin 


O \ x uic un_y i lc Li aZiUi -J y jl f ~J 

Br-Ph 


q An 

J7 f± U . 


A — F — P"h 
44 r JrXl 


j ^ _l nit. Liiy xLcLia.ZiU± j _y i y *± 

Ph 


Q 41 
;7 <± x . 


A -F — P"h 
*± r it ii 


Cl-Ph 


j'iA . 


A — 17 — Pin 


7 — / 1 — m<=> "hlm/l -hot- r*^ 7nl - R — vl ^ — A — 

Br-Ph 


Q /I 7 

J7 44 J . 


A — "FT — P"h 

^ r ir 1 1 


J \ X lilt; L-lljY X L. t= L.X dZi L/X J _y 1 / -J 

CF3-Ph 


Q A A 


A — — Pin 
4 r ir 11 


"3 _ /i _TYiO'h"h\7l hpfr37nl _R_\/1 \ _ A — 

O \ X ILlfcS LXlj/ ILcLluZiUl -} _y -L / *i 

CF3-Ph 


:7 44 D . 


A _ F — P"h 

44 r tr ii 


"3 _ M -mot-Tn^l fphr^ •7-r^l - R — \/l \ — 9 — 

J "\ X llltS L-llj/ X Uti LX CtZiL/JL J y 1 / 

CH30-Ph 


Q /l £ 
;7 44 O . 


A — T?_pVi 
44 r Irll 


*3 _ M -Tn^t-Tnwl hphrp7nl -R-\/l - A — 

^ X lllfcl Lllj/ X L, t: L.1 ClZiVw^X >J _y X / *± 

CH30-Ph 


0/1*7 


44 — J7 ir 11 


j ^ 1 illc L.Il_y X LcLIa^Ul J yi / 3 

CH30-Ph 


Q AQ 
J 44 O . 


A — F — P"h 
44 r ir 11 


D \ X lllfc: l_ll_y 1 LcUia^pUl J Y I ° 

CH30-Ph 


Q/Q 
_7 44 _7 . 


A — F — P"h 
f± r it a 


"3 _ / 1 -Tn^-hVivl fpfr^7nl -R-vl ) - R — 

j \ X luc l. ii_y i Lcuia^ui ~j y J- / —J 

CH3-Ph 


qca 

_7 O U . 


A — F — Pin 
44 1? Jrii 


«J ^X ILLC- U 1 l_y X LCLluZiUl J jf 1/ J 

CH3CH2-Ph 


./ji. 


A — F-Pln 
44 r ir ii 


*4 ^ X UIC Lily X LC LI CtZiUX ~> y -L / J 

[morpholin-l-yl-CO] -Ph 


952 


4-F-Ph 


4- ( l-methvltetrazol-5-vl ) -5-F- 
Ph 


953 . 


4-F-Ph 


4- (l-methyltetrazol-5-yl) -5- 
Cl-Ph 
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954 . 


4-F-Ph 


4- ( l-methyltetrazol-5-yl ) -5- 
Br-Ph 


955 . 


4-F-Ph 


4- ( l-methyltetrazol-5-yl ) -3- 
CF3-Ph 


956 . 




4- ( l-methyltetrazol-5-yl ) -2- 
CH30-Ph 


957 . 


4-F-Ph 


4- (l-methyltetrazol-5-yl) -5- 
CH30-Ph 


958. 


4-F-Ph 


3 , 5-bis (morpholin-l-yl) -Ph 


959. 


4-F-Ph 


3 , 5-bis (1,2,4- triazol-l-yl) -Ph 


960 . 


4-F-Ph 


3 , 5-bis (pyrazol-l-yl) -Ph 


961. 


4-F-Ph 


3 , 5-bis (oxazol-2-yl) -Ph 


962 . 


4-F-Ph 


3 , 5-bis (isoxazol-3-yl) -Ph 


963 . 


4-F-Ph 


3 , 5-bis (isoxazol-5-yl) -Ph 


964. 


4-F-Ph 


3 , 5-bis (1, 2 , 3-triazol-l-yl) -Ph 


965 . 


4-F-Ph 


3 , 5-bis (COCH3 ) -Ph 


966. 


4-F-Ph 


3,5-bis(CH20H)-Ph 


967 . 


4-F-Ph 


3 - ( 1-methvl tetrazolv- 5 -vl ) - ( 5- 
CN) -Ph 


968 . 


4-F-Ph 


3 - ( l-methvltetrazolv-5-vl ) - ( 5- 
CH20H) -Ph 


969 . 


4-F-Ph 


3 - ( 1 — me thvl tetrazolv- 5 — vl ) — ( 5 — 
CH(CH3)2) -Ph 


970 . 


4-F-Ph 


3 - ( 1 -me thvl tetrazolv- 5 -vl ) - ( 5- 
COH(CH3) 2) -Ph 


971 . 


4-F-Ph 


3- (l-methyltetrazoly-5-yl) - (5- 
pyrazol-l-yl) -Ph 


972. 


4-F-Ph 


3,5-bis(CN)-Ph 


973 . 


4-F-Ph 


3,5-bis(COCF3)-Ph 


974. 


2-F-Ph 


3- (l-methyltetrazol-5-yl) -Ph 


975. 


2-F-Ph 


3- (5-methyltetrazol-l-yl) -Ph 


976. 


2-F-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 


977. 


2-F-Ph 


3- (l-cyclopropylyltetrazol-5- 
yl) -Ph 
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978 


2 - F - Ph 

z« jl r ii 


3 - ( 1- f 2 -methoxvethvl ) tetrazol- 
5-yl)-Ph 


979 


Zj X ill 


3 - ( 1- ( 2 -cvanoethvl ) tetrazol-5- 
yl) -Ph 


980 


Zj 1 ill 


3_ f 1 -methvltetrazol-5-vl) -5- 

^ _L ILLv . L» 11 -1- > v3 L- X. CX Xj \J JL — / _y J_ / — ^ 

[ (CH3)2N-CO]-Ph 


981 


2 -F-Ph 

Z» 1. Jl 11 


3_ m -mpthvltGtrazol-5-vl) -5- 

J \ -i 1 L I V3 L- 1 l^y J. LX CX Zj W -i -J J i / — ' 

[ (CH3)NH-C0] -Ph 


982 


2-F-Ph 

Z» 1 i 11 


3- ( l-methvl tetrazol-5-vl ) -5- 
[H2N-C0] -Ph 


983 


Zj x. i 11 


~\ - / 1-methvl tetrazol-5-vl) -5- 
[C0CH3] -Ph 


9 84. 


2 - F - Ph 


3 _ M -TTiphhvlt-et-razol-5-vl } -5- 
[morpholin-l-yl-CO] -Ph 


QOC 
JOj . 


Zj i ill 


Ph 


986 


2 -F-Ph 

Zi i ill 


3_ M -Tneit-hvl t"Pfrazol-5-vl) -5- 

~J ^ JL 1 I IvLj. L-li_y 1 CI Zj W .i — ' Jf J- / 

Cl-Ph 


987 

-7 o / . 


9 -P- p"h 

Zi i ill 


"3 — M -Tnp>fhvl tpf ra7ol-S-vl) -5- 

_ 1 \ _L. 1 1 L vL- L-ll^y -L L- W L- -1_ C*. Xj> W _l_ ^ jr -L / — ' 

Br-Ph 


98 8 

-7 O O ■ 


9 _p_pv» 

Zi 1 ill 


t_ m -mpt-hvlf etrazol-5-vl) -4-F- 
Ph 


9 89 
y o j • 


9 -F-Ph 

Zj JL7 ill 


^ _ M -mpt-hvl fpf -7 ol — S — vl i — 4 — 

_} \ J_ 1 L L v3 l—ll_y _L V— V— J_ CX Zj V-/ _L ~J _y i. / *3 

Cl-Ph 


1 990 

-7 -7 \J • 


9 _p_ph 

Zi i ill 


3 _ / l-methvl tetrazol- 5 -vl ) -4- 

~J \ JL 1 L I v3 V 1 l_jr J- V— v — • ' — JL CX jCj v— ' _L — / _y -1- / TC 

Br-Ph 


991 


2-F-Ph 


3 - ( l-methvltetrazol-5-vl ) -5- 
CF3-Ph 


992 


2-F-Ph 

Z* 1 i 11 


3_ ( l-methvl tetrazol-5-vl ) -4 - 

~J \ J- ill v3 1 X JL L» L» X_ tx Xj V— / JL — ' jf _L. / J. 

CF3-Ph 


993 . 


2-F-Ph 


3- (l-methyltetrazol-5-yl) -2- 
CH30-Ph 


994. 


2-F-Ph 


3- (l-methyltetrazol-5-yl) -4- 
CH30-Ph 
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rn- / jlo / u± v x 





z r ir n 


.3 \i - iueLnyiLcurazoi j yi j — o — 
CH30-Ph 


.7 -7 O . 


9 — T7 — P*h 

z r - it ii 


-j \i~iueciiyiiciiazoi j yij o 
CH30-Ph 


/ . 


Z — r iril 


j— ii-iueLnyiLeLiaZOi- j-yi / o 
CH3-Ph 


Q Q Q 


z — r — irri 


j - (i-iuecnyiLeuiaZOi-j-yi) -d- ( 
CH3CH2-Ph 


QQQ 


z r ir 11 


A ( "1 -m /-} 4— V»*\ r i t- at* r*3 «7r\ 1 t i rl \ ET 

f± ^ i nicLnyiLcirazoi j yi ) o 
[morpholin-l-yl-CO] -Ph 


1UUU . 


Z r Ir ii 


f± v x me Liiyi tcuiazoi d yij or 
Ph 


lUUI . 


Z — r — ffl 


4 — ^ x-irte unyx ueuxazox — d -yx ; — d — 
Cl-Ph 


i nno 
1UU^ . 


Z — r — irn 


4 — \ x— itieuiiyx ueuirazox — d— yx ; — d — 
Br-Ph 


1 nn^ 
lUUo . 


Z — r -rn 


4— v i iueLnyiL6L.ra.zoi- j yi ) — J — 
CF3-Ph 


1 n n a 


9 T? DVi 

Z — r — iril 


4— i x -ine unyx tecr azoi -o — yx y — z — 

v_riO w iril 


XU U D . 


9 _ T? _ P"h 
z r iril 


*i — \X illti Uil_y -L L.C L.X. ClZCJ-L D ^ X / D 

V^ll J W ill 


1006 


2 - F - Ph 

JL-i ± ± 1 1 


^ R — h "i c: / tyi ri rnh o 1 l n-1 — v 1 ^ — Ph 


1007 


9-F-Ph 


^ 5-bic?n 2 4-tri a7:ol-l-vl ) -Ph 


1008 


2-F-Ph 


7 S— hi <=; fnvra7nl —1 — vl 1 — Ph 


1009 


2-F-Ph 


3 5-bis ( oxazol-2 -vl } -Ph 


1010 

-L W -J- W . 


2-F-Ph 


3 5 — bi<? ( "i ^oxazol — ^ — vl ^ — Ph 

— ^ / — / -L. O \ -L. O VJyVvA &i V_y JL — / jr X / 1- 11 


1011 . 


2-F-Ph 


3 5 — bis ( i soxazol — 5 — vl ) — Ph 


1012 . 


2-F-Ph 


3 5-bis (1 2 3-triazol-l-vl) -Ph 


1013 . 


2-F-Ph 


3 5-bis (COCH3 ) -Ph 


1014 . 


2-F-Ph 


3 , 5-bis (CH20H) -Ph 


1015. 


2,4-diF-Ph 


3- (l-methyltetrazol-5-yl) -Ph 


1016. 


2,4-diF-Ph 


3- (5-methyltetrazol-l-yl) -Ph 


1017. 


2,4-diF-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 
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rn- / iu / ux v -l 



1 01 ft 


9 4 — t — P"h 
Z , 44 Ulr iril 


o \i LytxupiupyiyiLcLiazui j 

yl)-Ph 


1 01 Q 


9 Zl — rH TT — P"h 
Z / 4k ulr Jrll 


-5 V i v z iutr LiiUAyct.nyi / Lc: ti azui 

5-yl) -Ph 


109 0 
1UZ U . 




j~ \ ± \ Z - CydilOc Lily 1 j LcLIaZOl — d — 

yl)-Ph 


1 09 1 


Z , ulr iril 


j v J- meunyi lsl x azoi - d - y i ; — d — 
[ (CH3) 2N-C0] -Ph 


1 099 
1UZZ , 


9 Zl — r\ -i "P — P"h 
Z / 44 ulr iril 


j \i lucLiiyiLcLiazoi j yi / o 
[ (CH3)NH-C0] -Ph 


109 7 
1UZ j . 


9 Zl — rJ t TP — P"h 
Z , y ulr srLl 


O (1 IlieLiiyiL-cLXaZOl J yl; D 

[H2N-C0] -Ph 


_L UZ 4fc . 


9 Zl -5 T? — P"h 

Z , 44— air ir n 


o \ i-iueLnyiLeLrazoi-j"yi / — d — 
[C0CH3] -Ph 


1 0 9 R 
1UZD . 


9 A — rl -i T? — P"h 
Z , 4k — Cll r ~ Jr 11 


o ^-iueinyiteLiazoi j yi/ d 
[morpholin-l-yl-C0] -Ph 


1 09 £ 
1UZD , 


9 Zl — -i T7_P"h 
Z , uir fix 


o \ i — me L-iiy i li azoi o y i ) d r 
Ph 


1UZ / . 


9 /I ^ -i T7 P"h 
Z , 4k -Ulr — rTl 


j— ^-lueLnyiceLiazoi-D-yi / — d — 
Cl-Ph 


1 n 9 q 

lUZo . 


Z , 44 _ Ulr iril 


-j ^-iueLiiyiteLiazoi-j-yi j — d — 
Br-Ph 


1 0 9 Q 
1 UZ y . 


9 Zl _ ^ n "R 1 — P Vi 
Z , 4k — air —iril 


~> \ i iiie Liiy i LcLiazoi j yi / 4 r 
Ph 


10 7 0 


9 Zl — rl i "P — PVi 

z , 44 air irii 


-3 ^ 1 Illtr Lily 1 LcLIaZOl j yi / 4t 

Cl-Ph 




9 Zl— r^i T? — Ph 

z , 4k air ni 


o \ i iiicLiiyiLcLiazui j yi / 4t 

Br-Ph 


1 079 
1 U J z . 


9 Zl-rH T?-P"h 
z / 4t air irn 


-J V 1 IllciLIiyi IcLI aZOl D y 1 / D 

CF3-Ph 


1033 


9 4-diF-Ph 


3_ / 1 -mpthvl t"Ptra7ol -S-vl ) - A- 
CF3-Ph 


1034. 


2, 4-diF-Ph 


3- (l-methyltetrazol-5-yl) -2- 
CH30-Ph 
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1 AOC 

J . 


Z , 4 -air Fil 


j— \ 1 iue Lily 1 Cc Li aZUi — D — y i ) —44 — 
CH30-Ph 


IUj d . 


Z , 41— air — iril 


j— ^-iucunyiLctiazoi-D-yi/ — d — 
CH30-Ph 


i hot 
1UJ / . 


Z , 44 -air -rn 


j — v i -iueunyi ue ujt azoi — d — yi ; — o — 
CH30-Ph 


1Uj> o . 


z , 4 -air — Fil 


jj — \\ i — me uny i ue li azoi — o — y i ) d 
CH3-Ph 


iuj y . 


Z , 4 —air — iril 


j— \ i — ine cny i li azoi — d — yi ; — d — 
CH3CH2-Ph 


1U4U . 


Z , 4 —air — Fil 


4— v i — iueunyi uj- azoi — d — yi ; — d — 
[morpholin-l-yl-CO] -Ph 


1U41 . 


z , 4 -air - iril 


4 - ( i -itie cnyi ce uirazoi — d — yi / - o — r — 
Ph 


1 C\ A O 

lU4z . 


z , 4 -air -Fn 


4- v i— mecnyi Ci azoi - d — yi ; — o — 
Cl-Ph 


1U4J . 


Z , 4 -air -Fil 


4— v i — n\s uiiy i l.*3 uiTcizoi - D-yi / -d — 
Br-Ph 


1 n /i /i 
11)44 . 


z , 4-air -Fil 


4- v i -nieunyii-.e ui azoi — d — yi ; -j — 
CF3-Ph | 


lU4b . 


z , 4 -air -Ffl 


4- ^ 1-meunyiTi.eL.razoi-D-yi ; -z- 
r*R^n- P"h 

Lnj w iril 


1 H4 £ 
-L U 44 D . 


z , 44 air Fii 


^ 1 lllcLiiy 1 LcUIdZiU-L J y X } D 

PH^D-Ph 
\».jn. J \j xr li 


X VJ *i / . 


o / *i Uir iril 


R-hi q f mor^rVho 1 i n-1 — vl 1 — PVi ■ 

■J) / ~J -L o \ niuipiiui 111 -L y J- / XT 11 


1 04ft 


? 4-riiF-Ph 


3 5-bis(l 2 4-triazol-l-vl ) -Ph 


1 049 


/ *± \JL -L 1 IT 11 


3 S -hi q fnvra7ol -1 - vl ^ -Ph ! 


1 oso 


o 4-riiF-Ph 

t *± Uli ill 


3 5-bis ( oxazol-2-vl ^ -Ph 


1 0S1 


? 4-diF-Ph 

£, l L -x Ull 1 11 


3 hie; ( -1 qnxf37ol-3 - vl ^ — Ph 


1 0 R9 


7 4-riiF-Ph 

£a f *± -L i- ill 


3 hi «; ( "i <^oXr57ol — vl } — Ph ' 

*j f —j yj -i- o \ _i_ o vy^vu. aj j. ~j _y -i_ / i. ii 


1053 . 


2 , 4-diF-Ph 


3 , 5-bis (1,2, 3-triazol-l-yl) -Ph 


1054. 


2, 4-diF-Ph 


3, 5-bis (C0CH3) -Ph 


1055. 


2, 4-diF-Ph 


3, 5-bis (CH20H) -Ph 


1056. 


4-Cl-Ph 


3- (l-methyltetrazol-5-yl) -Ph 
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irn- / 1U / UA. V X 



1 0R7 


4 -Pi - Ph 


7 - / S -mf^Mnvl t ptra 7n1 -1 -vl ) -Ph 


1058. 


4-Cl-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 




A - p 1 - P"h 
^ LI xril 


.5 \ i LyciopropyiyiLcuiazui j 
yl) -Ph 


i o^o 

1UDU . 


*i _ L X -Til 


j V X IUc LllOXy fczLiiy X y LcLIaZOl 

5-yl) -Ph 


1 0£1 
1UDX . 


44 — L X — iril 


O ^ X \Z LyallUc Lily X ) UcLia/iUl j 

yl) -Ph 


1 0£9 
1UDZ . 


/I — Pi — Ph 
*± LI xrll 


j \ X lUfci Lily X LcLxcl^OX D y X f D 

[ (CH3)2N-CO] -Ph 


1 HA^ 


4 LI Jr il 


j \ X Ilie Lily X LcLiaZOl J yi / D 

[ (CH3)NH-C0] -Ph 


1 0£A 


44 — LI — Jril 


J ^ X — Iue Lily X ue Lx aZOl — o y X ^ D 

[H2N-C0] -Ph 


IUDj . 


/l pi _ pV» 
44 — LI Jril 


"2 / 1 rn of Vit rl 4— 4~ r7 /-n 1 C "\ /■ 1 \ IT. 

jj \ i iiieLiiyiLcLiazoi j yi ) o 
[C0CH3] -Ph 


lUDD . 


/I Pi P"h 
44 L ± Jril 


j> V x — itie Lny x uetr azoi - d — yx ) — o — 
[morpholin-l-yl-CO] -Ph 


1UO / . 


A Pi "DVi 
44 — L.L — Jril 


o \ x — iueLiiyx ueLiazoi — d y x / — d— r — 
Ph 


1 O £ R 


44 _ L1 Jril 


j— u iaetnyiteuiazoi j yi) d 
Cl-Ph 


1 0£Q 


A— PI — P"h 
^ Li .rTl 


J> \i jiieLiiyi LcLiazui j yi i d 
Br-Ph 


1 070 


A _ P 1 — P"h 
^ Li Jril 


j \ X ~lue LiiyX LcLiaZOl 3 y 1 / ^ r 

Ph 


1071 
1U / I. 


A _P1 — PVi 
44 — Li. ±r 11 


O \ 1 Hie Lily X LcLiaZOl J yi ) Q 

Cl-Ph 


1 079 


A-Pl -Ph 
44 L JL Irll 


j ^ l iiicLiiyi LcLiazui o yx;— fi — 

Br-Ph 


1073 


4-Cl-Ph 


/ 1-mpt"hvltetrazol-5-vl 1-5- 
CF3-Ph 


1074. 


4-Cl-Ph 


3- (l-methyltetrazol-5-yl) -4- 
CF3-Ph 
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1 an r 

XU / D • 


A-Pl -P"h 
44 LX ir 11 


j \x nit: x u t: ui »£iU jl j _y x / ^ 

CH30-Ph 


X U / D . 


A -Pi -Ph 

*i LX ill 


CH30-Ph 


1 n r 7 r 7 
x u / / . 


A— Pi — P"h 


«j \ 1 IllcLliyi LcLIaZ.Ul d yi / 3 

CH30-Ph 


XU / O . 


A-Pl - PV» 
44 LX Jrll 


O \ X lilt? L. 1 l_y 1 Lc Ll ctciUx ~j y 1 / vj 

CH30-Ph 


x u / y . 


A -Pi - Pin 
4 \^1 xrll 


7 _ / 1 _Tn^h"h\7-1 i-pfr^7n1 — R — \/1 } — R - 
o \X nit; uii_y J. l. t: l. J_ a. £ x 3 jr x / 3 

CH3-Ph 


i nori 
1UOU . 


A— PI — P"h 
44 L X — rTl 


3 \ X lilt: Lily 1 LcLIdZiUl 3 j / 3 

CH3CH2-Ph 


i npi 


A _ P 1 — P"h 
ril 


4± v x -iueLnyiLcLrazoi" j yij 3 
[morpholin-l-yl-CO] -Ph 


XUoZ . 


A 1 — p>i 


44 ^ X lilt: Lily ILcLIaZUl J yi ) D r 

Ph 


1 AO'? 


A— PI _ 

44 L X Jrll 


4± \ x niecriy x ufcsL.xa.zcjx D yx/ d 
Cl-Ph 


X U o44 . 


A — P 1 — P"h 
4 LI nl 


44 \ x ine u ii_y iccLidzoi j yi/ 3 
Br-Ph 


i nQR 


A -Pi -P"h 
y LI Jrll 


4t \ x iiiG uiiy iLcLiazui j yi j 3 
CF3-Ph 


X U o D . 


A — P 1 — P"h 
4 LI Jrll 


A— f 1 -mohh\/1 1- o -h -r-z* r\~\ — R — \r~\ \ — 9 — 

44 nicLiiyiLcLrazui j yij z 


X U O / . 


4-Pl-Ph 

r± X XT 11 


A - M -mpfhvl t-pfra znl - R -vl ) - R - 
CH30-Ph 


1088 . 


4-Cl-Ph 


3 . 5-bis (moroholin-l-vl ) -Ph 


1089 . 


4-Cl-Ph 


3 . 5-bis (1,2, 4-triazol-l-vl) -Ph 


1090 . 


4-Cl-Ph 


3 , 5-bis (ovrazol-l-vl ) -Ph 


1091 

x y y x . 


4-Cl-Ph 


3 5-bis (oxazol-2-vl) -Ph ! 


1092 . 


4-Cl-Ph 


3 , 5-bis ( isoxazol-3-yl) -Ph 


1093 . 


4-Cl-Ph 


3 , 5-bis ( isoxazol-5-yl) -Ph 


1094. 


4-Cl-Ph 


3,5-bis(l,2,3-triazol-l-yl)-Ph 


1095. 


4-Cl-Ph 


3,5-bis(COCH3)-Ph 
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1096 . 


4-Cl-Ph 


3 , 5-bis (CH20H) -Ph 


1097. 


2-Cl-Ph 


3- (l-methyltetrazol-5-yl) -Ph 


1 OQft 


9-ci-ph 

Z* V_- JL XT 11 


1 - ( S-mpMivlt^tra2ol-l-vl ) -Ph 


1099. 


2-Cl-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 


1 1 nn 

JLJ.UU . 


9 - PI - P"h 
Z V — L XT 11 


yl) -Ph 


1101 


9 -Pi -PVi 
Z v_ X Jril 


J \ 1 VZ iuc: L.ilvJ«?\.y t; Lily X ^ IcLi aZiUl 

5-yl) -Ph 


i 1 no 
xxuz . 


9 -Pi -Pin 
Z v^. X xr 11 


"3 — M — f 9 — r , \r^ n r^o "hln\/l ^ hphr^7n1 — R — 
j \ i \^ ^yaiiucLiiyi / l.c li a. i j 

yl) -Ph 




9 —Pi - P"h 
Z — xrll 


-j v x me uny x uts ux azui d yi j 3 
[ (CH3)2N-CO] -Ph 


1 1 ClA 


O -PI _ "pVi 
Z V_X ir 11 


J) ^ _L lUfcr Lily X L. C Ll Cl Z X o y X ) Zj 

[ (CH3)NH-C0] -Ph 




9 — P 1 - P"h 
Jrll 


O ( 1 IllcLiiyiUcLIaZUl z> yi j J 

[H2N-C0] -Ph 


1 1 n £ 

XXU O . 


9 PI -P"h 


7— ( 1 — ■mo-h'h-v/1 i-o-h-r-^vr^l _ ^ _ -vrl ^ — ^ — 

j — \ x me uny x t.6 uxa-zox d y x ) d 
[C0CH3] -Ph 


1 i r\n 
XXU / . 


9 Pi— t>"h 

z — v^x — irn 


o (i"iiietnyiLetiazoi"j"yi/ — o — 
[morpholin-l-yl-CO] -Ph 


i i no 
XXU o . 


O —Pi - P"h 
Z Vw- X Jrll 


7 _ / 1 -mohh^rl hot" r-p* to! — ^ — \/1 ^ — R — T5 1 — 

«j v x iiic uiiy iLcUia^ui j y x ^ o r 
Ph 


1 1 HQ 


9 -Pi -P"h 

Z V_ X XTll 


7 _ / 1 -mol-hvrl hohra 7nl - R -\/l ^ — R - 
j \X ILlti uiiy X L. tl L- X a. Zi U J_ j y _L y ZJ 

Cl-Ph 


1 1 1 A 

X X X u . 


9 _ P 1 - P"h 
Z 1 xril 


.j v x iiieciiy X Lc L.X aZUl d y X } D 

Br-Ph 


1111 

X X X X . 


9 - P 1 - Ph 

Z X ill 


o vi mc tiiy i li ciLiUi yi/ £^ 

Ph 


1119 

1116 . 


9 -pi _ph 

Z V- J- Irll 


J \ -L illCUliy 1 Ul Cl^Ul —J y JL / r± 

Cl-Ph 


1113 


2-ci-Ph 


3- (l-methvltetrazol-5-vl) -4- 
Br-Ph 


1114 . 


2 -Cl-Ph 


3- (l-methyltetrazol-5-yl) -5- 
CF3-Ph 
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rn- / io / u± v -L 



1 1 1 c 

lllJ . 


o pi ^dv* 


O _ /I -TYiohh-i/l 1- oh r*» t /^l _R_Trl ^ — A — 
-j ^ X lUtr Uliy ItcLlciZOl J yi ^ f± 

CF3-Ph 


1 1 1 £ 
X X X O . 


Z L. X — Jril 


z> (i iiicunyit.cLiazui j yi) z 
CH30-Ph 


1 1 1 *7 
XXX / . 


9 Pi tdVi 
Z X — rTx 


.3 \ x — ixieuxiy x ueux azox — o — y x ; <± 
CH30-Ph 


1 1 1 Q 
XXXo . 


z — LX — xrix 


j) \ i-nieunyiLeLrazoi^ j yi / o 
CH30-Ph 


1 1 1 Q 
XX Xj7 . 


9 Pi "D"h 


.j \i iiictnyiLcuxazoi j yij o 
CH30-Ph 




z — L- x — r^n 


j— v -L inecnyx lcll azoi — d yx ) — d 
CH3-Ph 


XXZ X . 


9 Pi "DVi 

Z — LI _ irll 


j— ^ x — me unyi Letrazoi — o — y x ; — d — 
CH3CH2-Ph 


XXZZ . 


n r-i -| r)"u 
Z — C X - Fil 


A /1 Tn/^4- V»i rl t-nt-va r7/-\l d -trl 1 R 

[morpholin-l-yl-CO] -Ph 


XXZJ . 


9 Pi dVi 


— ^-iuecnyiLeLidzoi" j yi) — o — r — 
Ph 


1 1 O /I 
XXZ44 . 


Z -LI" irll 


4t — ^ x-iueuny x ue urazoi- d -yx ) —d — 
Cl-Ph 


i IOC 
XXZ D . 


9 Pi D"h 
Z -Li- Irn 


4i - ( i-inetriyiLeuraZOi"D~yij —z> — 
Br-Ph 


1 1 oc 

XXZ D . 


9 Pi DVi 


4i — i x — iue uiiyx ue ujTa.zox — D — yx ; — j — 
CF3-Ph 




9 Pi— "DVi 


4± \ i ineinyiLcLiazoi j yi / z 


1 1 ?ft 

J_ _L O . 


9 -Pi -Ph 


A — ( 1 — Tn<3t-"h\/l fpfra 70! — R — vl 1 _ c; _ 
*± V-*- itit; uii_y x lc li aZiUJ. j _y _l y j 

CH30-Ph 


1129 . 


2-Cl-Ph 


3 B — h>"i <=; ( ttiotdIioI in-1 — vl ) — Pli 


1130 


' 2-Cl-Ph 


3 5-bis(l 2 4-triazol-l-vl) -Ph 


1131 . 


2-Cl-Ph 


3 , 5-bis (pyrazol-l-yl) -Ph 


1132 . 


2-Cl-Ph 


3 # 5-bis (oxazol-2-yl) -Ph 


1133. 


2-Cl-Ph 


3 , 5-bis (isoxazol-3-yl) -Ph 


1134. 


2-Cl-Ph 


3 , 5-bis (isoxazol-5-yl) -Ph 
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1135 


2-Cl-Ph 


3 5-bis(l 2 , 3-triazol-l-vl) -Ph 


113G 


2-Cl-Ph 


3 . 5-bis (COCH3 ) -Ph 


1137 


2-Cl-Ph 


3 , 5-bis (CH20H) -Ph 


1138. 


2,4-diCl-Ph 


3- (l-methyltetrazol-5-yl) -Ph 


1 1 3 Q 

X X J -7 • 


9 A -c\\ Pl -Ph 


*5 _ f 5-ni^thvl tptra7ol-l-vl ) -Ph 


1140. 


2, 4-diCl-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 


11/11 

XX41 X . 


9 /I Hi Pi - P"h 


*3 _ / 1 _ p-t/p 1 nn "v* r"M~\"\ 7 1 -vr 1 i- of" 7n1 R 

-3 \ i LyciopxupyxyiLcLiaziui-j- 

yl)-Ph 


1 1 A 9 
XX^fcZ . 


9 A r^-i Pi - P"h 


J) V X \ Z Illfci L-11w.a.j/ L-Iiy X ) L.C L-X aZUl 

5-yl) -Ph 


11/17 


9 A— rl-rPl — P"h 
Z , ^"QlLl rll 


j \X \ Z Cy cillCJfc; Uliy X / LcLIaZ.Ul J 

yl)-Ph 


11/1/1 
XX4t4i . 


9 A — Hi PI - pin 


*3 _ ( 1 — mo-f-Tn^T'l 1- of- r*^ r7r»1 — ^ — \/l ^ — R — 

[ (CH3)2N-CO] -Ph 


1 1 /I c 

114D . 


9 /I H-l Pl p"h 


j— ^ x me uny x ue tr azoi d y x / — d — 
[ (CH3)NH-C0] -Ph 


1 1 A C 
XX4o . 


9 A A n P 1 P"h 


ii-iueLnyiteLiazoi-j-yi/ — d — 
[H2N-C0] -Ph 


1 1 /I "7 
XX44 / . 


9 A rl-1 Pl r>V» 
Z , 44 — ait X - irn. 


j— iiiiieLnyiL.ctiazoj. jyij — o — 
[C0CH3] -Ph 


1 1 A Q 


9 A HtPI - PV> 


0 _ / 1 _mo i- V^vrl hoh vnl _R_a/1 A _ R _ 
«j \ 1 IlieLnyiL.cL.iaZUl j a- 1 -/ 3 

[morpholin-l-yl-CO] -Ph 




9 A H-5 Pi - pv> 
Z , 44 — altl Fil 


j ( 1 -me Lnyi Leer azoi 0 yi / o r — 
Ph 


1 1 

XXDU . 


9 A pl _ p>» 


7— M -moMnul t- oh »7r%1 _ R —a/1 \ _ tr _ 

j \ 1 luetnyiucLiazoi j yi ) 3 
Cl-Ph 


1 1 CI 

XXDX • 


9 A — r\ -i Pl — P"h 


j \ 1 iiicLiiyi ucLiaZiUi 3 yi/ j 
Br-Ph 


1 1 R9 


9 A -H iPl -P"h 


7 _ M — m^1-"h\7l t'pfra7n1 — S— vl ^ _A_T7_ 
j \ jl iiicLiiy iLcuiaZiUi j _y x y *± jc 

Ph 


1153 


2 4-diCl-Ph 


3- ( l-methvltetrazol-5-vl ) -4- 
Cl-Ph 


1154. 


2,4-diCl-Ph 


3- (l-methyltetrazol-5-yl) -4- 
Br-Ph 
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jcrra- / iu / u_l v .l 



1 1 cic; 


9 A_Hn Pi -P"h 
Z , 44— QXCX xrTl 


j \i luecnyiicLXazoi j yx j d 
CF3-Ph 


IIjO . 


9 /I _H i Pi -P"h 
z , 44 — U1L1 jtII 


j \x iiiccnyxt.cLXazox j yxj 44 
CF3-Ph 


XXD / . 


9 A _ r3 -i P "1 - PVi 


-5 \ I'lueunyiLcLiazoi j yi j z 
CH30-Ph 


1 1 Rfi 
llOO . 


9 A. -r\-\ Pi -P"h 
Z / 44— QXCX Jrll 


j \x-iiiecnyxLcLxa^ox j yxj —44 
CH30-Ph 


1 1 

113-/ . 


9 A-rH Pi -Ph 
Z / 4± irll 


9 _ /n —mol-h-wl hpt"r^7nl _ c: _t 7 1 \ _ c: _ 
0 \ _L iiicLiiy 1 tcLiazux -j y 1 ^ 

CH30-Ph 


1 1 £fi 


9 A-r?nPl- P"h 
Z , 44 aiLl iril 


o \ x iiicunyxccLXazoi j yx j — 0 
CH30-Ph 


1 1 


9 A HiPl - P"h 
Z , 44 — QIC JL — tri 


0— ^ x — iue cny x let xt azox — d — y x } — 0 — 
CH3-Ph 


1 1 £9 


! 9 /I -i P 1 _ P"h 
Z , 44 — QIC J_ — fn 


-3 v x nieuny iceLiazoi - d y x ) o 
CH3CH2-Ph 


1 1 £9 
lit) J . 


9 A A -i P 1 P"h 
Z , 44— aiLl — xrll 


44— \ x — me Uliy x ue LIT azox — D — y X / — D — 

[morpholin-l-yl-CO] -Ph 


1 1 £A 
X X D44 . 


9 A Hi Pi - P"K 
Z , 44— Q1L1- irix 


44— i x nietiiyx tctxazox" j yx j o r 
Ph 


1 i re 


9 /I H-l pi r>Vi 
Z , 44— QXCX — irll 


44 ^ x — iue Ully X Lctl clZ ox — D — y X / — D — 

Cl-Ph 


1 1 £ £ 
HDD . 


9 /-H-iPl _ P"h 


44— i x me inyx Lcuiazox j yx j d 
Br-Ph 


X X D / . 


9 A— H-lPl— P"h 
Z , 44 aiLI irll 


A— M -mohVivl hph v-j^ o» 1 _ —a/1 ^ _ 9 _ 
44 (x iiieuiyxLeLXazox j yx) o 

CF3-Ph 


1XOO . 


9 A -Hi Pi -Ph 


44 \ x lueLiiyx LcLXazux j yx / z 




? A-rli PI -Ph 


A— ^ 1 — mot~}n\/1 i~ r=t~ ml — R — vl ) — S — 
CH30-Ph 


1170 . 


2,4-diCl-Ph 


3 , 5-bis (morpholin-l-yl) -Ph 


1171. 


2,4-diCl-Ph 


3 , 5-bis (1,2, 4-triazol-l-yl) -Ph 


1172 . 


2, 4-diCl-Ph 


3 , 5-bis (pyrazol-l-yl) -Ph 


1173 . 


2,4-diCl-Ph 


3, 5-bis (oxazol-2-yl) -Ph 
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m i x u / j_>x v j- 



1174 . 


2 4-diCl-Ph 


3 . 5-bis ( isoxazol— 3 -vl ) —Ph. 


1175. 


2 , 4-diCl-Ph 

f -Xv V*X *X» «Xr X* XX 


3 , 5-bis ( isoxa.zol-5-yl ) -Ph 


1176 . 


2 , 4-diCl-Ph 


3 , 5-bis (1,2, 3-triazol-l-yl) -Ph 


1177 . 


2 , 4-diCl-Ph 


3 , 5-bis (C0CH3 ) -Ph 


1178 . 


2 4-diCl-Ph 


3 5-bis (CH20H) -Ph 

— / / w» x^/ X o \ X X Xj \w/ XX/ X. X X 


1179. 


3-OCH3-Ph 


3- (l-methyltetrazol-5-yl) -Ph 


1180 

X X O \J . 




^ _ / S -mpf hvl f ptra7ol -1 -vl ) -Ph 


1181. 


3-OCH3-Ph 


3- (l-ethyltetrazol-5-yl) -Ph 


1 1 P9 


7 -DPW^ — P"h 


Jj \ X ^y X L/X U Lyy Xy X Ufc2 L.X Cl^i X J 

yl)-Ph 


1 1 


O _OPW^ _ p"h 


5-yl) -Ph 


1 1 CM 
xxo^fc . 


7 Or^U*^ — "D"h 


"3 / 1 / O t 73 n s-\ £-\ f- V»-\ rl \ 4— /-\ 4— -y~ ^ 7 ") C 

j \ -L CyanOct.uyi j LcCXaZOl D 

yl) -Ph 


HOD . 


7 — PifW "3 — P"h 


"3 _ / *1 TY1 Q 4" t /• "1 4— £~\ 4— -y~ ^\ r-7 /-\ "1 CZ "\ 7" H \ CI 

.3 \ x iue uiiy ± LcLiazoi j yi ^ d 
[ (CH3)2N-CO] -Ph 


x x o O . 


-J — VJUilO irll 


j — ^ i^nieLiiyxLcLiazoi j yj-/ o 
[ (CH3)NH-C0] -Ph 


1 1 P7 


J L-JL-xjO nil 


O V-L UlcLiiyi LcLlaZUl 3 y X ) D 

[H2N-C0] -Ph 


i i pp 


J) UL-rl^ irll 


o \i nicUiiyiLcLiazoi j yi/ d 
[C0CH3] -Ph 


1 1 PQ 


J L/Ln j — irLl 


J (1 IIietiiyiCcLIaZQl J yi/ D 

[morpholin-l-yl-CO] -Ph 


1 1 Qfl 

X X _7 U . 


«j LJv^no irii 


o \X nitr uiiy x L-t; L.X ci^tL^x z> y 1/ j x? 

Ph 


1 1 Q1 


■3 ULnj IT 11 


o V- 1 - nits uiiy x uti l.x d & \j x j y i j -J 

Cl-Ph 


1 1 Q9 

X J. J £t . 


7 — HPT-T*} — P"h 
j u^riJ Jr ii 


j \ x me Liiy l uc Li dZiUi —> y x / _j 

Br-Ph 


1193 


3 -OCH3 -Ph 


3- ( 1-methvl tetrazol-5-vl ) -4-F- 
Ph 


1194. 


3-OCH3-Ph 


3- (l-methyltetrazol-5-yl) -4- 
Cl-Ph 
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1 1 QC 


*3 nr'u'3 t>V» 


j- i x-iuetnyx cecrazox-j-yx j -4 - 
Br-Ph 




"3 ^^11*3 "DVi 

o -ULnj ~ rfl 


j - i x-meunyx tetrazox-b-yx ; - b - 
CF3-Ph 


xxy / . 




j- (X-metnyxtetrazox-D-yx) -4 - 
CF3-Ph 


1 1 Q Q 

xxy© . 


"3 /^\r^u "3 r>Vk 
o -UUrio - rn 


j - v x-meunyx teurazox-b-yx ; -z - i 
CH30-Ph 


1 1 Q Q 


*3 ZHOU'S dVi 


5 - \ 1-met.nyi tetrazox-b-yx ; -4- 
CH30-Ph 


IzUU . 




J - ( x-itieunyx tetrazox-b-yx / - b - 
CH30-Ph 


1 OA1 


~5 Apu3 nV> 


o — { 1-met.nyi tetrazox-b-yx ; — o — 
CH30-Ph 


i o n o 
Xz Uz . 


i -uchj -Pn 


J- ( 1-met.nyltetrazol-D-yl ) -b- 
CH3-Ph 


Xz U J . 


o-UCriJ-Pn 


J - ( x-inecnyx tetrazox-b-yx ; - b — 
CH3CH2-Ph 


Xz U4 . 


"3 APU "5 T)"U> 

J-OCH-5-Pn 


4- ( x-inetnyxtetrazox-b-yx ; -b- 
[morpholin-l-yl-CO] -Ph 


i o n c 
Xz Ub . 


"3 APU3 -p)"l_ 

J -OLHj -Pn 


4- ( X-metnyltetrazox-b-yl ; -b-F- 
Ph 


lz U b . 


J -UCriJ -Pn 


4- ( x-ineunyx uetrcizox-b-yx ; -b- ! 
Cl-Ph 


lz U / . 


*3 r\r^u "3 r>v» 


4- { x-metnyxuetrazox-b-yx ; - b — 
Br-Ph 


1 o n q 
IZ U o . 


*3 ^r >, 'Lr*3 T5Vk 
J-UCrij — Pil 


4—i x— itietnyx te trazox - b — yx ; — o — 
CF3-Ph 


i o n o 
xz u y . 


j -ULnj — Pn. 


4- v x -ine tnyx ue cirazox — b — yx ; -z — 


1210 . 


3-OCH3-Ph 


4- ( 1-methvltetrazol -5-vl ) -5- 
CH30-Ph 


1211. 


3-OCH3-Ph 


3 , 5-bis (morpholin-l-yl) -Ph 


1212. 


3-OCH3-Ph 


3 , 5-bis (1,2, 4-triazol-l-yl ) -Ph 
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rn- / xo / ui v x 



1213 


-OPfH - Ph 


3 5— hie; (nvra7nl —1 — vl ) — Ph 


1214 

JL. -L. M . 


3 -OPH3 -Ph 


3 5 -bi<=; f oya7ol -2 -vl ) -Ph 


1215 


3 -OPH3 -Ph 

J \_/Vw 1 1 —) ill 


3 b"i_R ( t Qny?3 7nl — 3— vl } — Ph 


1216 . 


3 -OPH3 -Ph 

_J WV^lU i 11 


3 S— biR ( "i ^0x370] — S— vl } — Ph 1 


1217 


7 -OPH3 -Ph 


3 S-bic: M 0 3 -tri a7ol -1 -vl ) -Ph 


1218 


3 -OPH3 -Ph 

— > \_/V— 11_J X 11 


3 5 -bi r ( POPH3 ) - Ph 


1219 


3 -OPH3 -Ph 


3 S-bi r (PH20H} -Ph i 

~J 1 —) i^-LO \ V^IIZjWII / ill 


1220. 


2-thienyl 


3- (l-methyltetrazol-5-yl) -Ph 


1971 


UllXfc:ll_y X 


7 _ / R— m^l-h\7l fpt" ?a1 -1 — vl ^ _ p"h 

O \ «J* lucLliy 1 LcLlaZiUl X yd./ ill 


1222. 


2-thienyl 


3- (l-ethyltetrazol-5-yl) -Ph ' 




O 4— V» -I rkv^rl 

z - unxenyx 


{ x-cyexopropyxyx ueux cizox-o - 
yl) -Ph 


Xzz 4 . 


z - unienyx 


J - (X- v ^ -meunoxye unyx ; ueuirazox- 
5-yl) -Ph 


1 O O R 


z - unienyx 


j — ii- i z -cyanoetnyi ; cet.ira.zox- d - 
yl) -Ph 


XZZ D . 


z -unienyx 


o - (l-inecnyitetrazoi-j-yi) -r>- 
[ (CH3)2N-CO] -Ph 


Xzz / . 


z - unienyx 


J- ( i-itietnyltetrazoi-b-yi j -d- 
[ (CH3)NH-C0] -Ph 


XzZ O . 


z -unienyx 


j- ii-metnyxtetrazoi-j-yi/ -r>- 
[H2N-C0] -Ph 


1 0 O Q 
XZZ 17 . 


z — unienyx 


O /I _m/=4-ViTr1 4-^4->-~j <-t/-n1 CT _ T "1 \ £T 

jj — v x — rue unyx ue Ui cizox — d — yx ; — o — 
[C0CH3] -Ph 


lZ JU . 


z -unienyx 


j- v i "ineunyx ueux azox — d — yx ; -d — 
[morpholin-l-yl-CO] -Ph 


10 7 1 


z - unienyx 


d — v x— ine unyx ueux cizox — d— yx ; — d — r — 
Ph 


10 7 0 
XZ .5 Z . 


z — uni eny x 


o- v x -me unyx ueux cizox — D -yx ; — d - 
Cl-Ph 


1933 




"5 _ / 1 -•m^'hhvl fpfra7n1 — R— vl \ — R — 

Br-Ph 


1234. 


2-thienyl 


3- (l-methyltetrazol-5-yl) -4-F- 
Ph 
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rn- / 10 / u± v j. 



XZ 5 D . 


z -cnienyi 


j v J- me unyi cecrazoi- o — yx ) — *± — 
Cl-Ph 


i nor 

XZo o . 


z — cnxenyx 


.j — \ i-meunyj. teuiazui - j-yi / <± 
Br-Ph 


1 1 *3 1 


z - cnxenyx 


j— (l-iueLnyiLeLiazoi-j-yi) — d — 
CF3-Ph j 


Izj o . 


z - unienyx 


j— \ l-iuecnyiLeLrazoi - j-yi; —44 — 
CF3-Ph 




j - Liiienyi 


j— ^ 1 IRcLiiyiLcLiaZOl j yi ^ z 

CH30-Ph 


1 O /I A 

XZ4U . 


o - unxenyx 


o — v x — me unyiLeLiazoi — d — yx ; — — 
CH30-Ph 


Xz4X . 


3 -thienyl 


j— ( i-metnyiteurazoi-j-yi j — 0 — 
CH30-Ph 


Xz4z . 


3 -thienyl 


0— \ x— iriecnyiueLiaZOi- 0 — yx ; — 0 — 
CH30-Ph 




3 -thienyl 


j- (i-meLnyxLetrazoi-j-yi) - d - 
CH3-Ph 


Xz44 . 


o -unxenyx 


j- ^ x -rnecnyx ce ujTa.zox — o — yx y — d — 
CH3CH2-Ph 


1 O A C 

Xz 4b . 


3 -thienyl 


4- \ x — mecnyx tetr azoi — d — yx ; —d— 
[morpholin-l-yl-CO] -Ph 


Xz4o . 


j -tnienyi 


4— i x —me tnyi lgli azox — d — yx ; — o— r— 
Ph 


XZ4 / . 


j -cnienyi 


£ ±— \ x — iue cny x ue t.ira.zox — d y x j 3 
Cl-Ph 


XZ*±o . 


"5 4- V\ -i am t i 

j -Lnienyi 


— ^ _L Illc L-Iiy 1 LcLI aZOl J y 1 ) D 

Br-Ph 


1 0 /I Q 

iz4y . 


j) — cnienyi 


t ±— \ x — me Lfiyi ue tr azoi — d — y x ; — o- 
CF3-Ph 


_L Z -J u • 




CH30-Ph 


1251. 


3 -thienyl 


4- (l-methyltetrazol-5-yl) -5- 
CH30-Ph 
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1252 . 


3 -thienyl 


3 , 5-bis (morpholin-l-yl) -Ph 


1253 . 


3 -thienyl 


3, 5-bis (1, 2, 4-triazol-l-yl) -Ph 


1254 . 


3 -thienyl 


3 , 5-bis (pyrazol-l-yl) -Ph 


1255 . 


3 -thienyl 


3 , 5-bis (oxazol-2-yl) -Ph 


1256 . 


3 -thienyl 


3 , 5-bis ( isoxazol-3-yl) -Ph 


1257 . 


3 -thienyl 


3 , 5-bis ( isoxazol-5-yl ) -Ph 


1258 . 


2-f uranyl 


3 , 5-bis (1 , 2 , 3-triazol-l-yl) -Ph 


1259 . 


2-f uranyl 


3, 5-bis (COCH3) -Ph 


1260 . 


2-f uranyl 


3 , 5-bis (CH20H) -Ph 


1261. 


2-f uranyl 


3- (l-methyltetrazol-5-yl) -Ph 


1262 . 


2 - f uranvl 


3- (5-methyltetrazol-l-yl) -Ph 


1263. 


2-f uranyl 


3- (l-ethyltetrazol-5-yl) -Ph 


1 9 ftd 

X Z» U *i . 


9 — f 11 1 

Z X LI JL dll_y X 


_ / 1 — pvr 1 dhtodvI vl fptrazol - S — 
yl) -Ph 


1 OCR 

J . 


Z X Li. J_ CLll_y _L 


^ _ /l - / o -mpfhnyvpMnvl ) fptraznl - 

J \X \ ILlw L- XXL/^Vjr W L.XAjf X / I— W V-X CI v./ X 

5-yl) -Ph 




9 — f 11 ~Y~ PMT\\T~\ 
Z X Li-X CXLiy X 


_ m _ ( 9 -rvannpthvl ) f pfrazol - R — 
yl) -Ph 


X Z, O / . 


9 — "Fl 1 "K"^ Ti\7*l 

z j_ lax dii_y x 


^ _ M — Tn^1"hv"l fptraznl - R — vl 1 — R- 

_J \ X ILL" L-Xljf X C L. X CI A U -L — ' _y -1. / — > 

[ (CH3)2N-CO] -Ph 


X Z O O . 


9 — *F n Y*a t\ \/ 1 

Z X IX X GlXXjr X 


t_ (i -mpt _ hvltetra7ol-5-vl) -5- 
[ (CH3)NH-C0] -Ph 


1969 

X Z VJ .37 . 


9 — "Fi i rpnvl 

Zj X LI -L Cil X_y X 


3_ / 1-methvl tetrazol-5-vl ) -5- 
[H2N-C0] -Ph 


1270 

±&l / V • 


9 — "Fi i TR"n vl 

Zj x lxx cixj._y x 


3- ( l-methvltetrazol-5-vl) -5- 
[COCH3] -Ph 


1271 

JL £* I X • 


9 — f uranvl 

JLU1 CXXXjf X 


3- ( l-methvltetrazol-5-vl) -5- 
[morpholin-l-yl-CO] -Ph 


1272 


? - f uranvl 


3- (l-methvltetrazol-5-vl) -5-F- 
Ph 


1273 . 


2 -f uranyl 


3- (l-methyltetrazol-5-yl) -5- 
Cl-Ph 


1274. 


3 -f uranyl 


3- (l-methyltetrazol-5-yl) -5- 
Br-Ph 
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rn- / xu / u± v x 



1 OTC 
XZ / 3 . 


0 xu.ira.riyx 


j V x uicuiiy 1 LcLiaZiUi 3 y x j *± r 

Ph 


X z / 0 . 


3 LUianyi 


3 V x iiicLiiy xlc tiaZiUi 3 yx/ *± 

Cl-Ph 


1 0*77 
XZ / / . 


0 xu.ira.nyx 


3 v J- HicLiiyitctiazoi 3 y x ) «± 
Br-Ph 


J_Z / 0 . 


0 — luianyi 


j — v x — iue uny x Lc li azux j y x ; 3 
CF3-Ph 


1 9*70 

XZ / J7 . 


O LUX ally X 


3 \x iiicL-iiy 1 LcLidZtUX 3 y x 7 *± 
CF3-Ph 


1 0 q n 


j — luianyi 


3 \i"iiietnyii,ctiazoi j yi/ z 
CH30-Ph 


XZ 0 X . 


0 — EUianyi 


j vx "lUcLnyitctiaZiOi 3 y- 1 -/ ^ 
CH30-Ph 


XZOZ . 


"2 "P 1 1 -v~ —* ■» r 1 

j — ru.i7c3.nyx 


3 \ x— iueLnyiLecrazoi 3 yi 7 3 
CH30-Ph 


XZ 0 J . 


3 -luianyi 


-j [i iiieuiiyiiciiazoi j yij 0 
CH30-Ph 


1 0 Q A 
XZ o4t . 


3 — ruianyi 


j \l~IllclliyiLcLiaZ01 J yi j 3 

CH3-Ph 


1 OQC 
IZOJ . 


3 — luianyi 


jj \ x iue Liiyi t.et.1 azox d y x ) d 
CH3CH2-Ph 


lzob. 


0 -luianyi 


£ ±— \ x me unyx t.e li azox d y x } d 
[morpholin-l-yl-CO] -Ph 


1 0 ft 7 
JLZ 0 / . 


J — xu.xa.nyx 


f± \ x nicLiiyi LcLiazoi j yi ) o r 

Ph 


1 TOO 

xz 0 O . 


J — xuxTany x 


fi \ 1 IllcLiiyXLcLIaZOl J y X ) — D 

Cl-Ph 


1 90Q 
XZ Oj . 


J -tuiaiiyi 


f± ^ 1 Illc uiy 1 Lc LI aZOl 3 y 1 / 3 

Br-Ph 


X -7 VJ . 


*2 _ f nranvl 


4 _ ( 1 -mpthvltetrazol -5-vl ) -3 - 
CF3-Ph 


1291. 


3 -fur any 1 


4- (l-methyltetrazol-5-yl) -2- 
CH30-Ph 
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1292 


7 _ f nranvl 


4- ( l-methvl tetrazol -5 -vl ) -5- 
CH30-Ph 


1293. 1 


2 -ovridvl 


3 , 5 -bis (morpholin-l-yl ) -Ph. 


1294 . 


2 -ovridvl 


3 , 5 -bis (1,2, 4-triazol-l-yl) -Ph 


1295 . 


2 —ovridvl 


3 , 5-bis (pyrazol-l-yl ) -Ph 


1296 . 


2 —ovridvl 


3 , 5 -bis (oxazol-2-yl) -Ph 


1297 . 


2 -ovridvl 


3 , 5 -bis ( isoxazol-3 -yl ) -Ph 


1298 . 


2 -ovridvl 


3 , 5 -bis { isoxazol-5-yl ) -Ph 


1299 . 


2 -ovridvl 


3 , 5 -bis (1,2, 3-triazol-l-yl) -Ph 


1300 . 


2 -ovridvl 


3 , 5-bis (C0CH3 ) -Ph 


1301 . 


2 -ovridvl 


3 , 5-bis (CH20H) -Ph 


1302 . 


3-pyridyl 


3- (l-methyltetrazol-5-yl) -Ph 


_l j \j J . 


7 — "Pv\/t~ "i r^A/""! 


7 _ { r -mpf hvl tetrazol -1 -vl ) -Ph 1 


1304. 


3-pyridyl 


3- (l-ethyltetrazol-5-yl) -Ph 


1 7 0 R 


J py X -L v_Ay X 


7 ( 1 _n\rp 1 nnynnv 1 ■\7""1 hDt"T37n1 — R 1 

yl) -Ph 


1 7 n £ 


-j pyx luy x 


O ^X \ & lilt: L.IlUJyy t: L-liy X ) LcLIaZiUl 

5-yl) -Ph 


1 J w / ■ 


o pyx luyi 


3 \X \ Z uyallUcLIiyi J L. t; UX ct Z.CJX 3 

yl) -Ph 


IjUO . 


j pyx xciy x 


7_ ( 1 -mohh-v^l fph -r^i 7nl _cr_\/1 \ _ c: _ 

[ (CH3)2N-CO] -Ph 


1 7 0 Q 


o pyx xciy x 


7_ /I _m^t-h\/l fpfrfl7n1 -^-vl ) _ ^ _ 

O \ 1 11 it: Uliy X LC LI uZiUl J y 1 ) J 

[ (CH3)NH-C0] -Ph 


1 J 1U . 


7 r"\wf*T r^'\7'1 

j pyx xuy X 


O \ 1 lllcLliy J. LCLLClZiUl. — / jf X J Zj 

[H2N-C0] -Ph 


1711 




7 _ ( 1 -mphhvl fpfr?i7o1 -R-vl ^ — R — 
[C0CH3] -Ph 




7 r\\7T n r^\/1 

o py x x <~iy x 


[morpholin-l-yl~CO] -Ph ; 


1313 . 


7 —ovridvl 


3- (l-methvltetrazol-5-vl) -5-F- 
Ph 


1314. 


3-pyridyl 


3- (l-methyltetrazol-5-yl) -5- 
Cl-Ph 
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rn- / 10 / u± v x 



1 1 cr 
1 3 13 . 


3 — py it lay x 


o \x iuetnyiuctiazoi 3 yi/ o 
Br-Ph 


IJID. 


3 —pyx xay x 


j— \ i iiicLiiyi LcLi azui d y x / *± r 
Ph 


1 ^ 1 1 
1J X / . 


J — py x lay x 


3 v x — iue unyx ueti azoi — 3 — y x ; ft 
Cl-Ph 


1-51 Q 


3 -pyx xay x 


3— v x — iue Liiyi teur azoi — 3 — y x ) — ft — 
Br-Ph 




3 —pyx xay x 


3 i i iiictnyiccLiazui j y jl ) 3 
CF3-Ph 




j — pyx xay x 


3 \i luetnyiLcLiazoi j yi/ *± 
CF3-Ph 




4— pyiriayi 


3— v x — meLfiyi ueur azoi — 3 — yx ) —a — 
CH30-Ph 


1 TOO 


4-pyriayx 


3— ii-meLnyiuecrazoi-j-yi j 4± 
CH30-Ph 


±3Z3 . 


4 -pyiriayi 


3— \ X ~IU6Liiyi LcLraZOl 3 — y X / —3 — 

CH30-Ph 


1 TO/1 


4-pyriayi 


3— v J- nie cnyi Leer azoi 3 — yx ; — d — 
CH30-Ph 


1 TOP 

±3 Z 3 . 


4 — py2riay i 


3— v -L iueunyx tetiazoi — 3 — yx } —3 — 
CH3-Ph 


1 J/ b . 


4 — pyjriayx 


3— v 1 — me unyx ue ux azoi — 3 — yx ) —3 — 
CH3CH2-Ph 


i -DOT 


44 — pyx lay x 


ft v x iueuriyx tet-iazoi 3 yx; —3 
[morpholin-l-yl-CO] -Ph 




4± —pyx lay i 


ft — \ x iue uiiyx ce tiazui 3 yxy 3 r 
Ph 


1 7 O Q 


*± —pyx lay i 


e ±— \ x — iue cnyx lcli azoi 3 — y x ; —3 — 
Cl-Ph 


1 J J u . 


A — TYV/Y* 1 H\/ 1 

*± ^y x -LvAjr _L 


A — M -TTlr=t*'hvl fPt"T^ 70I — S — vl ) — S - 

Br-Ph 


1331. 


4-pyridyl 


4- (l-methyltetrazol-5-yl) -3- 
CF3-Ph 
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STSTL I XU / iJ± V JL 



1 119 


*± j^-jy x iuy x 


A _ M — mo1~'h\7l hp1-r^7n1 _ ^ —\rl \ _0_ 
*± \ X ILlcLliy 1 UCUI Cl^Ul. -J y -L ) 

CHlO-Ph 


j — j _j . 


A — tyv/"t~ "1 rH/l 

*± ^-/_y x x v-x jr x 


A — M -mpt*hvl fpt"ra7n1 — R— vl i — R — 
CH30-Ph 


1334 . 


4 — ovridvl 


3 5 — bis (moirohol in— 1— vl ) — Ph 


1335 . 


4 -ovridvl 


3 , 5 -bis (1,2, 4-triazol-l-vl) -Ph 


1336 . 


4 — ovridvl 


3 , 5-bis (pyrazol-l-yl ) -Ph 


1337 . 


4 -oviridvl 


3 , 5-bis (oxazol-2-yl) -Ph 


1338 . 


4 -oviridvl 


3 . 5-bis ( isoxazol -3 -vl ) -Ph 


1339 . 


4 -oviridvl 


3 . 5-bis ( isoxazol-5 -vl ) -Ph 


1340. 


3-indolyl 


3- (l-methyltetrazol-5-yl) -Ph 


1141 


1 — n nHnl vl 




1342 . 


3-indolyl 


3- (l-ethyltetrazol-5-yl) -Ph 


1 

X J 4± J . 


j — xricioxy x 


j— \i"cyciopropyiyiLctrazoi-j- 
yl) -Ph 


1 7 A A 


j XI1U.O xy X 


5-yl) -Ph 


X j> 44 3 . 


j — xricioxy x 


-5 V -L V ^ ^-y dilOti L.liy X ; ICLlaiOl-j- 

yl) -Ph 


1 ^ A £ 


j — xiiuaj xy x 


7 _ M -moMr^/l 1- of r*^» »r r^l _ R _ -irl \ _ c: _ 

•3 \ 1-iueLiiyj.ucLiazoi j yi) 3 
[ (CH3)2N-CO] -Ph 


1 7 A 1 


Jj — xixcioxy x 


.j \i~meLnyiLcLiazoi j yi| o 
[ (CH3)NH-CO] -Ph 


1 1 Aft 


D XIUXvJ iy X 


d vx iUcLiiyi ucLiaZiUi -j yx/ Zj 

[H2N-C0] -Ph 


1 1AQ 

X J) f± J . 


J XIIHL/ xy X 


j \ i uiiy x uti L-X dZi v->x yx/ j 
[C0CH3] -Ph 


1 1 


1 — 1 Tl <^ 1 \7 1 
j liiuuiy x 


~i / 1 _nicii~"h\7'l t~ o i~ i**^ *7 1 — R "v/ "1 ^ 

j \x iiicLXJiy iLCLia/iUi y x y j 

[morpholin-l-yl-CO] -Ph 


1351 


1 — indolvl 


3- ( l-methvltetrazol-5-vl ) -5-F- 
Ph 


1352 . 


3-indolyl 


3- (l-methyltetrazol-5-yl) -5- 
Cl-Ph 
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rn- / 10 / ui v x 



1 c: o 


j — inaoiyi 


j ^ i-mecnyi Letrazoi - j-yi j — d — 
Br-Ph 


1j D4 . 


j -inaoiyi 


j— v x-iueunyx ueL.jra.zox — d— yx ; — 4 — r — 
Ph 


i ore 
1j jj . 


o — inaoiyi 


j— v x— iue uny ite uxazox — d — yx ; — 4- 
Cl-Ph 


1 ^ c: £ 
1 J DO . 


d — inaoiyi 


0 - \ x-meunyx ceirazoi -3— yx ; —4 — 
Br-Ph 


1 ^ c:^7 
1j D / . 


d — inaoiyi 


j— li-iuetnyiueLrdZoi - j-yi ; — d — 
CF3-Ph 


1 "3 c; o 
1J JO . 


d — inaoiyi 


j— v x — ineunyx L.ira.zox - j — yx ; —4- 
CF3-Ph 


1 ^ cr Q 

j_ j d y . 


d - inaoiyi 


j— v x-inecnyx te xltslzoi -d — yx ; — z - 
CH30-Ph 


1 *3 £ C\ 
1j dU . 


5-indolyl 


j- v x-iue tnyitecrazoi - o -yx ; - 4 - 
CH30-Ph 


lJ Dl . 


o -inaoiyi 


j- (i-metnyiLeLiazox-j-yi) -d- 
CH30-Ph 


Xo . 


d - inaoiyi 


j- v x-ine unyx cecirazox - o -yx ; - 0 - 
CH30-Ph 


IjDj . 


d - inaoiyi 


j — v x— me cnyx ueu2T3.zox — d— yx ; — d — 
CH3-Ph 


1 "3 £ / 


j-inaoiyi 


j> — i x -ineunyx te uirazox -o -yx ; — d — 
CH3CH2-Ph 


1 *3 £ c: 
IjDj , 


d — inaoiyi 


4— v x— iue unyx uecxcizox — d — yx ) — d — 
[morpholin-l-yl-CO] -Ph 


1 *3 £ £ 


d inaoiyi 


4— ^ x iuecnyi LGciazo x — j — y x / — d— r — 
Ph 


1 7 £7 
1 J O / • 


D — lnao xy x 


4— v x — iueunyx t.e uxazox — d — yx y — d — 
Cl-Ph 


A. J U O . 




*i \ J- lilt: Uil^ lUcllQ^Ul j y / J 

Br-Ph 


1369. 


5-indolyl 


4- (l-methyltetrazol-5-yl) -3- 
CF3-Ph 
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±*n- / 10 / L/i v x 



X3 / U . 


d — maoiyi 


t±— \i-meLnyiieirazoi-j-yi) — a — 

V_^X1-J \J XT 11 


1 371 
x3 / x . 


-i ti rl 1 v 1 


CH30-Ph 


1372 


R — i tiHoI vl 


3 5 — bi c; ( TTinr*DV»ol i n — 1 — vl ) — Ph 


1373 


R — n nrlol vl 

> x i xv^xv— / -i- y -L. 


3 5-bic;(l 2 4-triazol-l-vl ) -Ph 

*j i ~j yj -L. o \ x / ^< ^ w x x ex Vw/ x x j x y xr x x 


1374 


^ — i nHnl vl 


3 5— bi c: f T)\/r~^ 7nl —1 — vl ^ — Pin 

— -> / — ' x_/ x o \ y x cx Z-I \_/ ju x y x / x x x 


1375 


S — "i nr]^ 7ol vl 


3 bi s /oya7nl —9 -vl ) — Ph 


1376 


5 — 1 7ol vl 


3 5— bi<? ( isoxazol — 3 — vl ) — Ph 

— J 1 — ' X/ -J- O \ X O W^VU. £-t \J X «J yx/ X 11 


1377 
j til. 


5 — "i nHa 7o1 vl 


^ 5— bi M c;nya7nl — 5— vl ^ — Ph 


1378. 


5-indazolyl 


3, 5-bis (1, 2, 3-triazol-l-yl) -Ph 


1 37Q 


3 X Il(J.ci ^uiyi 


3 c lOdOWW -Ph 
3 f J Dlb \ v-^J^xi3 / ir 11 


1380. 


5-indazolyl 


3, 5-bis (CH20H) -Ph 




c: 

3~ 

ben z imida z o ly 1 


3- i i-metnyi ueuirazox-3 -y± ; -Fn 




3 - 

benzimidazolyl 


3 — v 3 — me cnyi ue uiazoi - _l -y x ; — irn 




c 

3 - 

benzimidazolyl 


3- (i-ecnyiLeLrazoi-j-yi j -Fn 


1 ^ Q yl 


tr 

3 - 

benzimidazolyl 


3— v J- — cycxopx opyj_yx ce uirazoi - 3 - 
yl) -Ph 


1 "5 Q cr 


c 

benzimidazolyl 


3— v-L — \ z — me cnoxye cnyi ; cecirazoi — 
5-yl)-Ph 




3 — 

benzimidazolyl 


3 — v J- I ^ "Cyanoeunyi ; cecrazoi - 3 — 
yl) -Ph 




c 

3 — 

ben z imida z o ly 1 


3 ^ x — me Lnyi ue li azoi — 3 — yx ; —3— 
[ (CH3)2N-CO]-Ph 


X3 OO . 


3 

benzimidazolyl 


3~ v x iiie cixyx lcli azoi 3 y x } —3 
[ (CH3)NH-C0] -Ph 


1 J O J . 


benzimidazolyl 


^ _ / 1 -mpfhvl tptra7nl -R-vl ) - R - 
— ? \ x illc L-xx_y x uc uiaZiUX ~j y 1 / ^> 

[H2N-C0] -Ph 


1390. 


5- 

benzimidazolyl 


3- (l-methyltetrazol-5-yl) -5- 
[C0CH3] -Ph 
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rn-/xo/ uiv x 



ioy x . 


b - 

benzimidazolyl 


j— \ x — me cnyx ce cr azox — b — yx ; — b — 
[morpholin-l-yl-CO] -Ph 




b — 

benzimidazolyl 


j— i ±— meunyx ueuirazox — b— yx ; — b — r — 
Ph 


1 ^ Q 


b - 

benzimidazolyl 


j- i x— mecnyx tetrazox-b-yx ; - b - 
Cl-Ph 


i j y 4 . 


b - 

benzimidazolyl 


5- { i-metnyitetrazoi-o -yx ; - b - 
Br-Ph 




c 

D — 

benzimidazolyl 


3 — \ x— mecnyx ie cr azox— b — yx ; — 4 -r — 
Ph 


xj y o . 


c 

benzimidazolyl 


J - v x-mecnyxcetirazox-b-yx j -4- 
Cl-Ph 


xjy / . 


b - 

benzimidazolyl 


0 - ( x-metnyxtet.razox-b-yx ; -4- 
Br-Ph 


1 "3 O O 

i j y o . 


! 

benzimidazolyl 


J- ( x-metnyXtetrazox-b -yx ) - b - 
CF3-Ph 


1 TQQ 

ij y y . 


- 

benzimidazolyl 


5- ( x-metnyxtetrazox-b-yx ) -4 - 
CF3-Ph 


i /inn 
14 U U . 


b - 

benzothiazolyl 


J- ( l-metnyitetrazol-b-yi ) -z - 
CH30-Ph 


X4U X . 


b - 

benzothiazolyl 


3 - \ i-iuetnyitecrazoi-j -yx ; - 4 - 
CH30-Ph 


1 /i n o 
X4Uz . 


b - 

benzothiazolyl 


( i-mecnyicecrazoi-D-yi ; -b- 
CH30-Ph 


i >i no 
14UJ . 


b - 

benzothiazolyl 


j- ii-mecnyicecrazoi-j-yi ) - o - 
CH30-Ph 


1 / A/I 

X4U4 . 


b - 

benzothiazolyl 


j — v i-mecnyicecrazoi- j-yi ; — b — 
CH3-Ph 


1 /i n c; 
X4 u b . 


b - i 
benzothiazolyl 


j— ii-inecnyicecrazoi-j-yi) — b — 
CH3CH2-Ph 


l*±wu . 


benzothiazolyl 


*± V -L lilt: uiiy -L UI Cl^vJ J. J _y -L / Q 

[morpholin-l-yl-CO] -Ph 


1407 . 


5- 

benzothiazolyl 


4- (l-methyltetrazol-5-yl) -5-F- 
Ph 
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cri- / x u / u x v x 



1 zinft 


benzothiazolyl 


A — ( 1 —mo t- Trv/1 fpt"rP7o1 — R— \/l \ — R — 

Cl-Ph 


i a n q 

Xfx U -7 • 


c: _ 
D 

benzothiazolyl 


A— / 1 mot"""h"\7'l t~ o i~ t~ ^ vol — \r1 \ CI 

f± \ i liiti L.iiy x u ux dZi x .j y x y j 

Br-Ph 


1 ai n 

X *x X u . 


benzothiazolyl 


fx v x nitr uiiy x L. t; L- J. ci z. x J y x / o 

CF3-Ph 


1/111 


D 

benzothiazolyl 


/I - M — Tnoh"h\7l hPl"r^7nl — R— \/1 \ — 9 _ 

CH30-Ph 


1 A 1 9 

X fx X 4Lt • 


r _ 

benzothiazolyl 


A— f 1 —mo t~ t"pfra7o1 — R — \/1 ^ — R — 
fx V X lllKZ L.Iiy X l— t: L-X uZi L/ x J _y 1 / J 

CH30-Ph 


1 / I -3 
l^lJ . 


benzothiazolyl 


o f -J x/Xo \ iiiui kyiiv-' x xii x y 1/ irxi 


X44Xf± . 


o — 

benzothiazolyl 


3 , o — Dis \ x , z , f± ~ uxxazoxx— y x ; ir n 


1 A 1 R 


c _ 

O 

benzothiazolyl 


O R — o ^ rMrya 7r»l —1 a r 1 ^ "Din 


1 A1 £ 
X4± X O . 


3 — 

benzothiazolyl 


O , D XJXJb \(JXciZ.(JX Z yi j — irll 


X<xX / . 


q _ 

V-\oti r 7r > >t"Vi "i P7nl vl 


J , J"Dlb V lSOXaZOj.-J yi j X; II 


J. fx x o • 


benzothiazolvl 


R— Iri c f i qoy3 7o1 — R — \/1 ^ — Pin 


1419 . 


5 -henzoxazolvl 


3 5 -bis (1,2, 3-triazol-l-vl) -Ph 


1420 . 


5 -henzoxazolvl 


3 , 5-bis (C0CH3 ) -Ph 


1421 . 


5 -benzoxazolvl 


3 , 5-bis (CH20H) -Ph 


1422 . 


4-F-Ph 


3 — ( imidazol — 4 — vl ) — Ph 


1423 . 


4-F-Ph 


3- ( l-methvl-2-imidazolvl ) -Ph 

— v \ -X. x»iv_« V— • x x y _i. xi -X- x n .X- Vii^i rfcj v -x. -x. / x. xx 


1424 . 


4-F-Ph 


3- ( 1 -methyl -4 -imidazolyl ) -Ph 


1425 . 


4-F-Ph 


3- ( l-methyl-5-iitiidazolyl ) -Ph 


1426 . 


4-F-Ph 


3- ( thiazol-4-yl) -Ph 


1427 . 


4-F-Ph 


3- ( thiazol-5-yl) -Ph 


1428. 


4-F-Ph 


3- (pyrazol-4-yl) -Ph 


1429. 


4-F-Ph 


3- (1 -methyl -3 -pyrazolyl) -Ph 


1430. 


4-F-Ph 


3- { 1 -methyl -4 -pyrazolyl) -Ph 
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1431 . 


4-F-Ph 


3- ( 1-methvl- 5-ovrazolvl ) -Ph 


1432 . 


4-F-Ph 


3_ (3-nvridvl ) -Ph 


1433 . 


4-F-Ph 


3 - ( 4-pvridvl ) -Ph 


1434 

J. T J • 


4-F-Ph 


3- (3-thienvl) -Ph 


1435 . 


4-F-Ph 


3 - ( 3 - f urany 1 ) - Ph 


1436 . 


4-F-Ph 


3- ( 1 , 2 , 4-triazol-l-yl) -Ph 


1437. 


4-F-Ph 


3- (1, 2, 4-triazol-4-yl) -Ph 


1 4^8 

-L *i O O ■ 


4-F-Ph 

T± 1 ill 


3-(l 2 3-triazol-l-vl ) -Ph 

_s \ _l / / .j ui iu4j w _l -L. _y -i- / iii 


1439 . 


4-F-Ph 


3 - (1, 2, 3-triazol-4-yl) -Ph 


1 A AO 
X *± f± U . 


A _ 17 _ p"h 

f± r ir 11 


O \ X lilt: L.ii_y X X / £t t *± L.X. la^Ul J) 

yl)-Ph 


1/1/11 


4t r ir Xi 


T _ / 1 _Tnoh"h\/1 — 1 9 A — t- r~ n ^vr^l — t^ — 

«j \ x itictnyi X / a f *± L.X xd^vjx o 
yl) -Ph 


1 A A O 


/L — T7 — "DVi 
4t — r — Jril 


vl ^ -Ph 


X *± *± J> . 


4-F-Ph 

*i -17 XT 11 


yl ) -Ph 


1 444 

_L *db *3 • 




3 — ( 3 — i ^nxazol vl } — Ph 


1445 


4-F-Ph 


7 — f 4-isoxazolvl) -Ph 


1446 


4-F-Ph 


3— ( 5-isoxazolvl) -Ph 


1447. 


4-F-Ph 


3- (1 -methyl- 5 -pyrazolyl) -Ph 


X*± *± O . 


4-F-Ph 
*± i x n 


^ — M — o t~ "h\/ r l — R — Ti\/r"^ 7nl vl ^ — PVi 


1 44 Q 


r± 1 IT 11 


n ^ 4 1 -oxa^i a?nl -9 -vl ) -Ph 




*i X ill 


vl) ) -Ph 

J A / / X 11 


1451 . 


4_F_pj 1 


3- (CO-NH- ( thiazol-2-vl) ) -Ph 


1452 . 


4-F-Ph 


3- (CO-NH- (isoxazol-3-vl) ) -Ph 


1453 . 


4-F-Ph 


5 -acetvl-4 -methvlthiazol-2 -vl i 


1454 . 


4-F-Ph 


5 -acetyl -4 -methyloxazol-2 -yl 


1455. 


4-F-Ph 


5-acetyl-4-methylimidazol-2-yl 


1456. 


4-F-Ph 


3-acetyl-5- [ (CH3)2N-CO] -Ph 


1457. 


4-F-Ph 


3-acetyl-5- [ (CH3)NH-C0] -Ph 


1458. 


4-F-Ph 


3-acetyl-5- [H2N-C0] -Ph 
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xr in — / _l u / l/x v j- 



1 /ICQ 


A _T7_ py, 


j aLcuyi j Liuoipiiuiiii i y x i 
POl -Ph 

v-Vy J xr ii 


1 460 


4-F-Ph 


~\ -aretvl-5-F-Ph i 




4 - F - Ph 

*± X XT 11 


Varptvl - S -pi -Ph 


1 469 


A _F-Ph 
*i 1 til 


j ci ^ ~ jr x -J i-)J_ xr ii 




4 -F-Ph 

r± 1 ill 


-4-F-Ph 


X *± O f± . 


A -F- Ph 

*db 17 Iril 


Varpfvl -4 -pi -Ph 


1 46 R 


/ -F-Ph 

*i 17 IT 1 1 


7_arpfvl — 4— Rr- Ph 

J CiUC L.y 1 r± J_J JL XT 1 1 


XfiDO . 


4 - F - Ph 

*± 17 XT 11 


7 -^r^fvl -R-PF^-Ph 


1467 


/I _F-Ph 

*i 17 IT 11 


T-arptvl -4-PF^-Ph 

-J u^CLyi *i \— XT _) XT 11 


1 46fi 

X f± D O . 


4 _F-Ph 

*i 17 Iril 


T-arpfvl -9-PH^O-Ph 


1 46Q 

X f± VJ _7 . 


A -F- Ph 

f± 17 XT 11 


^ -^r-pt-vl - 4 - PK^O-Ph 


147 0 


4 - F - Ph 
4 r xrii 


7 -arpfvl _R-pT4^n-Ph 
o aLcLyi _> v_,ri-_> w xr ii 


1471. 


4-F-Ph 


3 -acetyl - 6 -CH30-Ph 


1 /I "7 O 

14 / z . 


4 — r — Jrxi 


J -dCeCyl — D — — xrii 


14 / -5 . 


4 — r — xrii 


o -acetyl — D — CJti Jt^rlZ — xrii 


1 A 1 A 
14 / 4 . 


A T? — "D"h 
4 _ r iril 


4± — aceuyi- _) Liuorpnoiin — x— yi 
pni — Ph 

LUJ xrii 


1 47 R 


4 — F — Ph 
f± 17 xrii 


A _ppph-\rl — R-F-Ph 


147 6 

X *± / D . 


4 - F - Ph 
*± 17 iril 


*i uoc i.y i — / \w x xr 1 1 


1 477 


4 — F — Ph 
*± J7 Xr 11 


t± aucuy i _) Di xr 1 1 


1478. 


4-F-Ph 


4-acetyl-3-CF3-Ph 


'\ A1 Q 
14 / J . 


4 — r — irn 


4i -acetyl — Z -LnjU ru 


1480. 


4-F-Ph 


4 -acetyl - 5 -CH30-Ph 


1 A O 1 

14ol . 


/I TP 77) V* 

4-r-Pn 


3-acetyl-5- ( 1-methyltetirazol- 
5-yl) -Ph 


14oz . 


/I TP T">"U 


j -acetyl — d — v l — etnyiceLrazoi-D- 

^7^ N -ph 

yx ) fLi 


1 4£^ 


4 — F — Dh 
*± C xr 11 


j dv-ciUyx D \ X 

rvrl riT*T*orw1 f ptra 7nl — R— vl ^ — Ph 
\_ _i_ upi uuy i u c i J- ci z_> w _l ^ / y / xrii 


1484 . 


4-F-Ph 


3-acetvl-5- (oxazol-2-vl) -Ph 


1485. 


4-F-Ph 


3-acetyl-5- (isoxazol-3-yl) -Ph 


1486. 


4-F-Ph 


3-acetyl-5- ( isoxazol-5-yl) -Ph 


1487. 


4-F-Ph 


3-acetyl-5- (pyrazol-l-yl) -Ph 



237 



1 488 

XI o o . 


4 _p_pv, 

*± L X7 11 


3 -ar^tvl-5- f 1 2 4-triazol-1 - 
vl ) -Ph 


1489 . 


4-F-Ph 


3-acetvl-5- (CH20H) -Ph 


1490 


4-F-Ph 


3-acetvl-5- (furan-2-vl) -Ph 


1491 . 


4-F-Ph 


3 -acetvl-5- ( f uran-3 -vl > -Ph 


1492 . 




3-acetyl-5- (thien-2-yl) -Ph 


1493 . 


4-F-Ph 


3-acetvl-5- (thien-3-vl) -Ph 


1494 . 


4-F-Ph 


3-acetvl-5-CN-Ph 


1495. 


4-F-Ph 


3-acetyl-5- (CN) -Ph 




4_F_pv, 

*± 1 17 11 


^ — ^ r* vl — 5 — ( i q nnronvl } — Ph 


1497 . 


4-F-Ph 


3-acetyl-5- (S02NH2) -Ph 


x4t o . 


/I _ "C 1 _ p"U 
*± r rLl 


"3 r~* ~\ t~\ CI / pr\ /l -m /~\ vr\Vi "1 t wq \ 

O dCcLyl 3 ^ v_L/ — f± — HlDx pilCJx xlie / 

Ph 


1 /IQQ 


A — T? — D"h 


j-isopropyi j lx — 

mnj- Vi wl hphra 7n1 — R — vl } — *P"h 


1 R00 

X 3 U VJ . 


A _F- Ph 

*d IT IT 11 


5-yl) -ph 


1501 


4-F-Ph 


3 5-di (OMe) -Ph 


1502 


4-F-Ph 


3 4 5- tri (Ome) -Ph 


1503 


2-F-Ph 


3— ( iniidazol — 4 — vl ) — Ph 


1504 


2-F-Ph 


3 — ( 1 -mpthvl — 2 — imidazolvl ) — Ph ! 

\ JU. XI lv_« L>11 V *X> £j _L> X L L aX^ \AU *J V«/ -X. V -L. / X. XX 


1505 . 


2-F-Ph 


3— (1— methvl-4— imidazolvl) — Ph 


1506 


2 -F-Ph 


3— ( 1 -methvl — 5 — imidazolvl ) — Ph 


1507 . 


2 -F-Ph 


3- ( thiazol-4-vl ) -Ph 

\ uiixuu vx y -x» / x. xx 


1508 . 


2-F-Ph 


3- ( thiazol-5-vl) -Ph 1 


1509 . 


2-F-Ph 


3- ( "DVirazol-4 -vl ) -Ph 

y y x- \_x xj y / x, xx 


1510 . 


2-F-Ph 


3 - ( 1 -methyl -3 -pyrazolyl ) -Ph 


1511 . 


2-F-Ph 


3- ( l-methvl-4-"DVxazolvl) -Ph 

\ iiiv ^ x x y -X» va *j \/ x y «x> / x> x x 


1512 . 


2-F-Ph 


3- ( 1 -methyl -5 -pyrazolyl ) -Ph 


1513 . 


2-F-Ph 


3- (3-pyridyl) -Ph 


1514. 


2-F-Ph 


3- (4-pyridyl) -Ph 


1515. 


2-F-Ph 


3- (3-thienyl) -Ph 


1516. 


2-F-Ph 


3- (3-furanyl) -Ph 


1517. 


2-F-Ph 


3- (1, 2, 4-triazol-l-yl) -Ph 
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1518. ; 


2-F-Ph 


3- (1, 2 , 4-triazol-4-yl) -Ph 


1519 


2-F-Ph 


3- (1. 2 . 3-triazol-l-vl) -Ph 


1520. 


2-F-Ph 


3- (l,2,3-triazol-4-yl) -Ph 


1 R9 1 
1DZ JL • 


z. 17 Jr 11 


7 _ / 1 -Tnpfhvl - 1 9 d-tri a7ol - 3 - 
yl) -Ph 


1 ^99 


9-F-Ph 


^_ M -Trtf^thvl -1 9 4-tr"i a7ol — 5 - 
yl) -Ph 




9 -F-Ph 

Zt i. -L 11 


t _ n -mpfhvl - 1 2 3-triazol-4- 

J \ -1 i. Lid L~ 1 l_y -L -L. f £j f -J i— J- -X. tt w -l. *3 

yl ) -Ph 


1 R94 

X J *i . 


9-F-Ph 

£j J. XT 11 


3 - f 1-methvl-l 2 3 -triazol-5- 
yl) -Ph 


1525 . 


2-F-Ph 


3- ( 3 - isoxazolyl ) -Ph 


1526 . 


2-F-Ph 


3- ( 4 - isoxazolyl ) -Ph 


1527 . 


2-F-Ph 


3- ( 5 - isoxazolyl ) -Ph 


1528. 


2-F-Ph 


3- (l-methyl-5-pyrazolyl) -Ph 


1 S99 


J- ill 


3 — M - pi-"hv1 - 5 -nvra zol vl ) -Ph 


J. J J V . 


9 -F-Ph 

Zj 1 X7 11 


3-( ri 3 41 -oxadiazol-2-vl) -Ph 


J / J _L . 


9 _F-Ph 

1 IT 1 1 


3 _ / PO-NH- ( 2-ethvlovrazol-3- 
vl) ) -Ph 

_y -l. / / j- xx 


1532 . 


2-F-Ph 


3- (CO-NH- ( thiazol-2-yl) ) -Ph 


1533 . 


2-F-Ph 


3 - (CO-NH- ( isoxazol-3-yl) ) -Ph 


1534 . 


2-F-Ph 


5-acetyl-4-methylthiazol-2-yl 


1535 . 


2-F-Ph 


5 -acetyl -4 -methyl oxa zol -2 -yl 


1536 . 


2-F-Ph 


5-acetyl-4-methylimidazol-2 -yl 


1537. 


2-F-Ph 


3-acetyl-5- [ (CH3 ) 2N-CO] -Ph 


1538 


2-F-Ph 


3 -acetvl-5- \ (CH3)NH-C01 -Ph 


1539 
-j_ .^j _j • 


2-F-Ph 


3-acetvl-5- [H2N-C01 -Ph 


1540 

J_ _J r± w • 


9-F-Ph 

1 XT 11 


3-acetvl— 5— rmoiTDholin— 1— vl — 
CO] -Ph 


1541 . 


2-F-Ph 


3-acetyl-5-F-Ph | 


1542. 


2-F-Ph 


3-acetyl-5-Cl-Ph 


1543. 


2-F-Ph 


3-acetyl-5-Br-Ph 


1544. 


2-F-Ph 


3-acetyl-4-F-Ph 


1545. 


2-F-Ph 


3-acetyl-4-Cl-Ph 
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1546 . 


2-F-Ph 


3 -acetyl - 4 -Br-Ph 


1547 . 


2-F-Ph 


3-acetyl-5-CF3-Ph 


1548 . 


2-F-Ph 


3-acetyl-4-CF3-Ph 


1549 . 


2-F-Ph 


2-F-Ph 3-acetyl-2-CH30-Ph i 


1550 . 


2-F-Ph 


3-acetyl-4-CH30-Ph 


1551 . 


2-F-Ph 


3-acetyl-5-CH30-Ph 


1552. 


2-F-Ph 


3-acetyl-6-CH30-Ph 


1SS3 
j — j j j . 


9 -F-Ph 


3 -aeetvl-5-CH3 -Ph 




Zi 1 i 11 


3 -acetvl-5-CH3CH2-Ph 




i i ii 


H—pi rpfvl — S — fmnrnhol i n — 1 — vl — 
CO] -Ph 


1556 . 


2-F-Ph 


4-acetyl-5-F-Ph 


1557 


2-F-Ph 


4-acetvl-5-Cl-Ph 


1558 . 


2-F-Ph 


4 -ace tvl -5 -Br-Ph 


1559. 


2-F-Ph 


4-acetyl-3-CF3-Ph 


iJOU . 


Zj i ill 


*± C*.V-^CL-^JL Zj V^llJ \J 17 11 


1561. 


2-F-Ph 


4-acetyl-5-CH30-Ph 


1 cr £ n 


z r — irn 


j dv^t:UyX 3 \J- ILL tzr Lily J_ UcL.ld.ZiUl 

5-yl) -Ph 


XDDj . 


z r jril 


^ — a r> c±1r\rl — c >— ( 1 — ot-"hvl i-pfr?) ?n1 — R — 

vl ) -Ph 


1 


9 -F-Ph 

Z 1 ill 


cyclopropyl tetrazol- 5 -yl ) -Ph 


1565 . 


2-F-Ph 


3-acetvl-5- (oxazol-2-vl) -Ph 


1566. 


1 2-F-Ph 


3-acetyl-5- ( isoxazol-3-yl) -Ph 


1 R67 


9 _F_-Ph 

Z» 1 i 11 


-arptvl — R — ( i cjoxazol — 5— vl ) — Ph 


1 S6R 

J — j \J o . 


2-F-Ph 

Zj 1 i 11 


ppj-yl — S — (nvrazol — 1— vl) — Ph 


1569 


2-F-Ph 


3-acetvl-5- ( 1 2 4-triazol-l- 

CAL/ W V-.jfJL — ' \ JL i £-t i L- J_ _l_ U. i-t ' -1- JL 

vl) -Ph 


1570 . 


2-F-Ph 


3-acetyl-5- (CH20H) -Ph 


1571. 


2-F-Ph 


3-acetyl-5- (furan-2-yl) -Ph 


1572. 


2-F-Ph 


3-acetyl-5- (furan-3-yl) -Ph 


1573 . 


2-F-Ph 


3-acetyl-5- (thien-2-yl) -Ph 


1574. 


2-F-Ph 


3-acetyl-5- (thien-3-yl) -Ph 
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1575 . 


2-F-Ph 


3-acetyl-5-CN-Ph 


1576. 


2-F-Ph 


3-acetyl-5- (CN) -Ph 


1S77 


2-F-Ph 


3 -acetvl-5- ( isoDroDvl ) -Ph 


1578. 


2-F-Ph 


3-acetyl-5- (S02NH2) -Ph 


1 R7Q 


Zj i. J. 11 


7 _3ppf vl — S — ( CO — 4 — moT*nhol inp ) — 
Ph 


-L J O \J . 


2-F-Ph 

£m X. XT 11 


7 — -! QODTODVl — 5 — f 1 — 

methyltetrazol-5-yl ) -Ph 


1S81 


2-F-Ph 


3-S02NH2-5- ( 1-methvltetrazol- 
5-yl) -Ph 


1582 . 


2-F-Ph 


3 , 5-di (OMe) -Ph 


1583 . 


2-F-Ph 


3,4, 5-tri (Ome) -Ph 


1584 . 


2 , 4-diF-Ph 


3- (imidazol-4-yl) -Ph 


1585 . 


2, 4-diF-Ph 


3- ( l-methyl-2-imidazolyl) -Ph 


1586 . 


2 , 4-diF-Ph 


3- ( l-methyl-4-imidazolyl ) -Ph 


1587 . 


2 , 4-diF-Ph 


3- ( l-methyl-5-imidazolyl ) -Ph 


1588 . 


2 , 4-diF-Ph 


3- ( thiazol-4-yl) -Ph 


1589 . 


2 , 4-diF-Ph 


3- (thiazol-5-yl) -Ph 


1590 . 


2 , 4-diF-Ph 


3- (pyrazol-4-yl ) -Ph 


1591 . 


2 , 4-diF-Ph 


3- ( 1 -methyl -3 -pyrazolyl ) -Ph 


1592 . 


2 , 4-diF-Ph 


3- ( 1 -methyl -4 -pyrazolyl ) -Ph 


1593 . 


2 , 4-diF-Ph 


3- ( l-methyl-5-pyrazolyl ) -Ph 


1594 . 


2 , 4-diF-Ph 


3- (3-pyridyl ) -Ph 


1595 . 


2 , 4-diF-Ph 


3 - ( 4 -pyridyl ) -Ph 


1596 . 


2 , 4-diF-Ph 


3- (3-thienyl) -Ph 


1597 . 


2 , 4-diF-Ph 


3- (3-furanyl) -Ph 


1598 . 


2 , 4-diF-Ph 


3- (1, 2 , 4-triazol-l-yl) -Ph 


1599. 


2, 4-diF-Ph 


3- (1, 2 , 4-triazol-4-yl) -Ph 


1600 

JL \J \J \J • 


2 4-diF-Ph 


3- (1, 2 , 3-triazol-l-vl) -Ph 


1601. 


2, 4-diF-Ph 


3 - (1, 2 , 3-triazol-4~yl) -Ph 


1602 . 


2 , 4-diF-Ph 


3- (1-methyl-l, 2 , 4-triazol-3- 
yl) -Ph 


1603 . 


2, 4-diF-Ph 


3- (1-methyl-l, 2, 4-triazol-5- 
yl) -Ph 
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17 11 / 1U / 1_> -1_ V _l_ 



1 ^n/i 


9 A— H-i F — PVi 


vl ) -Ph 


X D VJ D . j 


9 4-diF-Ph 


-3 _ m -mpf-hvl -1 2 3-triazol-5- 
vl) -Ph 


1606 


2 4-diF-Ph 


3- ( 3 -isoxazolvl ) -Ph 


1607 . 


2 4-diF-Ph 


3- ( 4-isoxazolvl ) -Ph 


1608 
-t. \j \j u • 


2 4-diF-Ph 


3- ( 5 - isoxazolyl ) -Ph 


1609. 


2, 4-diF-Ph 


3- (1 -methyl- 5 -pyrazolyl) -Ph 


i ci n 

XDlu . 


9 4-di F-Ph 

C, r *± Ul J- JT XT 1 1 


^ _ M — oi-"h\/l — S -nvra 7nl vl } -Ph 

J \ J- c Llljf l —) Lyj X uii^xjr J. / i-ii 


1611 
XOll . 


9 4-diF-Ph 


3-( fl 3 4 1 -oxadiazol-2-vl ) -Ph 


1619 


9 4-di F-Ph 

/ rt X. 1 IT 11 


3- (PO-NH- ( 9 -pthvl nvrazol -3 - 
vl) ) -Ph 


1613 


2 4-diF-Ph 

.£1 / *3 V-l -i- 1 17 11 


3- (CO-NH- ( thiazol-2-vl) ) -Ph 


1614 


2 4-diF-Ph 


3 - (CO-NH- (isoxazol-3-vl) ) -Ph 


1 61 S 


2 4-diF-Ph 

<j i *± Vl-Ll 1 11 


R-acetvl - 4 — methvl thiazol -2 — vl 


1616 


2 4-diF-Ph 

£j f *rt U.11 1 11 


^ -arptvl — 4 — mpthvl oxazol — 2 -vl 


1 617 


2 4-diF-Ph 

sd f LiJLl 1711 


S -arptvl — 4 — m^thvl imidazol -2 -vl 


1618. 


2, 4-diF-Ph 


3-acetyl-5- [ (CH3) 2N-C0] -Ph 


1 61 Q 


9 ZL — H i F — P"h 


= -S- r (rH3 1 NH-POl -Ph 

j uucuy i —J L \ v^hj /iiiii Lfj it ii | 


1 690 
x u ^ u . 


o a _H i F-Ph 

f VJ.XI7 ±7 11 


Varptvl - S - rH2N-rOl -Ph 

j ci v_ v3 _y j_ ~j l 1 1 i\ v— w j i- ii 


1 691 

1DZ1 . 


9 4 - rH F - Ph 


^— ^r , ^t~\/1 — S — r mr > >r~T>Tn o 1 i n — 1 — vl — 

~J Qwc l«j x -J [_ liiwx. jk^iiw x xii j_ y x. 

CO] -Ph 


1622 


2 4-diF-Ph 


3-acetvl-5-F-Ph 


1623 


2 4-diF-Ph 

£i j " \»1X 1 J- ii 


3 -acetvl-5-Cl-Ph 


1624 . 


2 4-diF-Ph 


3 -acetyl -5 -Br- Ph 


1625 . 


2 4-diF-Ph 

/ TX V-A -1- 1 1 11 


3 -acetyl -4 -F-Ph 


1626 

JL U ili vJ . 


2 4-diF-Ph 


3-acetvl-4-Cl-Ph 


1627 


! 2 4-diF-Ph 


3 -acetvl-4 -Br-Ph 


1628 . 


2 4-diF-Ph 


3-acetyl-5-CF3-Ph 


1629 . 


2 4-diF-Ph 


3-acetyl-4-CF3-Ph 


1630 . 


2 , 4-diF-Ph 


2-F-Ph 3-acetyl-2-CH30-Ph 


1631. 


2, 4-diF-Ph 


3-acetyl-4-CH30-Ph 


1632. 


2, 4-diF-Ph 


3-acetyl-5-CH30-Ph 


1633 . 


2, 4-diF-Ph 


3 -acetyl - 6 -CH30- Ph 
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1634 . 


2 , 4-diF-Ph 


3-acetyl-5-CH3-Ph 


1635 . 


2 , 4-diF-Ph 


3-acetyl-5- CH3 CH2 - Ph 


1636 . 


2 , 4-diF-Ph 


4-acetyl-5- [morpholin-l-yl- 
CO] -Ph 


1637 . 


2, 4-diF-Ph 


4-acetyl-5-F-Ph \ 


1638. 


2, 4-diF-Ph 


4-acetyl-5-Cl-Ph 


1639 . 


2, 4-diF-Ph 


4 -acetyl -5 -Br- Ph 


1640. 


2 , 4-diF-Ph 


4-acetyl-3-CF3-Ph 


1641. 


2 , 4-diF-Ph 


4-acetyl-2-CH30-Ph 


1642. 


2 , 4-diF-Ph 


4-acetyl-5-CH30-Ph 


1641 


2 4-diF-Ph 


l-arptvl-5- ( 1— methvltetrazol- 
5-yl) -Ph 


_L O *d *± . 


? 4-diF-Ph 


*5_appt-vl — S— f 1— efchvl fcetirazol — 5 — 
vl) -Ph 


1645 . 


2 4-diF-Ph 


3-acetyl-5- (1- 

cyclopropyltetrazol-5-yl) -Ph 


1646 . 


2 , 4-diF-Ph 


3-acetyl-5- (oxazol-2-yl) -Ph 


1647. 


2, 4-diF-Ph 


3-acetyl-5- (isoxazol-3-yl) -Ph 


1648 . 


2 4-diF-Ph 


3-acetyl-5- (isoxazol-5-yl) -Ph 


1649 . 


2 4-diF-Ph 


3-acetyl-5- (pyrazol-l-yl) -Ph 


1650 . 


2 4-diF-Ph 

fc-J j «X* X. X. XX 


3 -acetyl -5- (1,2 , 4-triazol-l- 1 
yl) -Ph 


1651 . 


2 , 4-diF-Ph 


3-acetyl-5- (CH20H) -Ph 


1652 . 


2 , 4-diF-Ph 


3-acetyl-5- (furan-2-yl) -Ph 


1653 . 


2 , 4-diF-Ph 


3 -acetyl-5- ( f uran-3 -yl ) -Ph 


1654 . 


2 , 4-diF-Ph 


3-acetyl-5- (thien-2-yl) -Ph 


1655 . 


2 , 4-diF-Ph 


3 -acetyl-5- (thien-3-yl) -Ph 


1656. 


2, 4-diF-Ph 


3-acetyl-5-CN-Ph 


1657. 


2, 4-diF-Ph 


3-acetyl-5-(CN)-Ph 


1658. 


2, 4-diF-Ph 


3 -acetyl-5- (isopropyl) -Ph 


1659. 


2, 4-diF-Ph 


3 -acetyl-5- (S02NH2) -Ph 


1660. 


2, 4-diF-Ph 


3-acetyl-5- (CO-4-morpholine) - 
Ph 
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1661 . 


2 , 4-diF-Ph 


3 - i sopr opy 1 - 5 - ( 1 - 
metnyi Letixazoi-zj-yi ; -Fn 


1 ££9 
XODZ . 


z , 41 —air — Fn 


z> -oUzJNIliz -D- ( 1 -IUecnyiCeCira.201 - 
D Y X y — xrll 


IDDj . 


z , f± — uir ir 11 


j , o —ax \ vji v ie y it 11 


1 ££A 
X O O 4* . 


Z , 4fc dXr — it 11 


j , ^ , j~li1 ( vJIuG / xrll 


IDDj . 


LI XT 11 


J— \ llUlQdZOl — 4± — y X ) —XTil 


X O D D . 


A — H 1 — DV> 


j \ x — meuxiyx — ^ — xiuxaazuxyx y xrxi 


1 ££7 
-LOO/. 


4± — Ll — XTil 


j5 ^ x— me Liiyx — £ ± — liuiaazoiyi ; — xrn 


J.DOO . 


4i — LI Fil 


J- v x-me unyx — 0 — liuiaa.zoxyx ) -rn 


1 £ £ Q 


41 -Ll"rn 


J- \ cnia.zox-41— yi ; — Fu 


1 £7 Pi 
ID / U . 


4* — LI Fix 


~> \ unxa.zox — 3 yi ; -Fn 


1 £7 1 
ID / 1 . 


4— Li - CLl 


J - v pyirazox — 4t — yx ; - Fn 


1 £79 
ID / Z . 


4± LI Fil 


j— I x -me Liiyi — o — pyx azoiyi ; -Fn 


ID / «3 . 


44 — LX — rTl 


j— \ x — iue unyx - 4t -pyirazoxyx ; - Fn 


1 £7 >1 
X D / 41 . 


4t -L X — Fil 


j- i x-me unyx -o-pyrazoxyi ; -Fn 


1 £7 R 
X D / D . 


44 — LX - Fil 


j - i j -pyiriayx ; — Fn 


1 £ 7 £ 
X D / 0 . 


4 LX — iril 


j - \4i-pyriayij -Fn 


1 £ 7 7 
X D / / . 


/I Pl "DVk 

44 — l x — Fn 


j - ( j - cnxenyx ; -Fn 


1 CTO 
X D / O . 


A — P 1 "Din 
44 LI xrll 


j" \ j- luianyi ) — Fn 


1 £7 Q 
XO / 7) . 


yi pi dV> 
44 — LX — ±rxl 


o — { x , z , 4-uiria.zox-x — y x ; - Fn 


1680. 


4-Cl-Ph 


3^(1,2, 4-triazol-4-yl) -Ph 


loo 1 . 


4 -Cl-Pn 


3- ( l , z , 3 - triazol-l-yl ) -Pn 


1682. 


4-Cl-Ph 


3- (1, 2, 3-triazol-4-yl) -Ph 


1683 . 


4-Cl-Ph 


3 - ( 1 -methyl -1 , 2 , 4-triazol-3- 
yl) -Ph 


1684 . 


4-Cl-Ph 


3 - ( 1 -methyl -1 , 2 , 4-triazol-5- 
yl) -Ph 


1 c 0 cr 
16ob . 


4 -Cl-Pn 


3- ( 1 -methyl -1 , 2 , 3-triazol-4- 
yi ) -Fn 


-L 0 0 u . 


4± LX xrlx 


^ _ M _ mor"h\7l — 1 9 ^-hri a?a1 - t^- 

j V -L iue Liiyi x t z , j"Liiazox j 
yl) -Ph 


1687. 


4-Cl-Ph 


3- (3-isoxazolyl) -Ph 


1688. 


4-Cl-Ph 


3- (4-isoxazolyl) -Ph 



244 



1689 . 


4-Cl-Ph 


3- ( 5-isoxazolyl ) -Ph 


1690. 


4-Cl-Ph 


3- (1 -methyl- 5 -pyrazolyl) -Ph 


1691 


4-Cl-Ph 


3- ( l-ethvl-5-E>vrazolvl ) -Ph 

*j \ -X. v— i_» x xy _i_ *— ' y x. v-x £-* \_/ _i_ y -i- / x. x x 


1692 


4-Cl-Ph 

~ V — -L- X XX 


3-( [1 3 41 -oxadiazol-2-vl) -Ph 


1693 

J- \J ^ ~J m 


4-Cl-Ph 


3- (CO-NH- (2-ethvlDvrazol-3- 
vl) ) -Ph 


1694 . 


4-Cl-Ph 


3- (CO-NH- ( thiazol-2-yl) ) -Ph 


1695 . 


4-Cl-Ph 


3- (CO-NH- (isoxazol-3-yl) ) -Ph 


1696 . 


4-Cl-Ph 


5-acetyl-4-methylthiazol-2-yl 


1697 . 


4-Cl-Ph 


5-acetyl-4-methyloxazol-2-yl 


1698 . 


4-Cl-Ph 


5 -acetyl -4 -methyl imidazo 1-2 -yl 


1699. 


4-Cl-Ph 


3-acetyl-5- [ (CH3) 2N-CO] -Ph 


1700 


4-Cl-Ph 


3-acetvl-5- f (CH3 ) NH-COl -Ph 

~J CX. V — V — . «— ■ V -X. — J L \ J. J 1 / ll 1 1 J X, XX 


1701 

X / VS X » 


4-Pl-Ph 


3 -acetvl-5- TH2N-C01 -Ph 

J UV_, J — ' L ■! -1 XJ XM V \y J XT XX 


1702 

JL 1 \J £* • 


4-Cl-Ph 

*3 V— « JL. XT XX 


3 — ace tvl — S — rmoiroholin — 1— vl — 
CO] -Ph 


1703 . 


4-Cl-Ph 


3-acetvl-5-F-Ph 


1704 . 


4-Cl-Ph 


3 -acetyl -5 -CI -Ph 


1705 . 


4-Cl-Ph 


3 -acetyl- 5 -Br-Ph 


1706 . 


4-Cl-Ph 


3 -acetyl - 4 -F-Ph 


1707 . 


4-Cl-Ph 


3-acetyl-4-Cl-Ph 


1708 . 


4-Cl-Ph 


3 -acetyl -4 -Br-Ph 


1709 . 


4-Cl-Ph 


3-acetyl-5-CF3-Ph 


1710 . 


4-Cl-Ph 


3-acetyl-4-CF3-Ph 


1711 . 


4-Cl-Ph 


2-F-Ph 3-acetyl-2-CH30-Ph 


1712 . 


4-Cl-Ph 


3-acetyl-4-CH30-Ph 


1713 . 


4-Cl-Ph 


3-acetyl-5-CH30-Ph 


1714. 


4-Cl-Ph 


3-acetyl-6-CH30-Ph 


1715 . 


4-Cl-Ph 


3-acetvl-5-CH3-Ph 

t-x v — • *-» y -X» — / V— » A J- ' X XX 


1716 

_L / JL \J a 


4-Cl-Ph 

rx JL XT XX 


3-acetvl-5-CH3CH2-Ph 


1717 . 


4-Cl-Ph 


4-acetyl-5- [morpholin-l-yl- 
CO] -Ph 


1718. 


4-Cl-Ph 


4-acetyl-5-F-Ph 


1719. 


4-Cl-Ph 


4-acetyl-5-Cl-Ph 
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1720 . 


4-Cl-Ph 


4 -acetyl -5 -Br- Ph 


1721. 


4-Cl-Ph 


4-acetyl-3-CF3-Ph 


1722 

JL 1 £-t • 


4-Cl-Ph 


4-acetvl-2-CH30-Ph 

\^ w y JL Vila' i. 11 


1723. 


4-Cl-Ph 


4-acetyl-5-CH30-Ph 


1 724 


4-P1 -Ph 


3 —pi ppfvl — R — ( 1 -TTlPfhvl t~ P t~ irpK 7ol — 

5-yl)-Ph 


1 79 R 


4 -PI -Ph 


^_^r>^t"A/1 — R — M - p>t-h\/1 tpfra7nl — R — 

vl) -Ph 
j i/ tij 


1726 


4-Cl-Ph 


3 -acetvl-5- (1- 

cyclopropyltetrazol-5-yl ) -Ph 


1727 . 


4-Cl-Ph 


3-acetyl-5- (oxazol-2-yl ) -Ph 


1728. 


4-Cl-Ph 


3-acetyl-5- (isoxazol-3-yl) -Ph 


1729 


4-Pl-Ph 

r± v _L IT 11 


3 -arptvl — S — f i ( ?oxs7ol-5-vl \ — Ph 


173 0 


*3 _1_ 111 


3— ac , f =i t"vl — R— ( nvra *7 o 1 — 1 — vl ) — Ph 


1731 


4 -PI -Ph 


3-acetvl-5- ( 1 2 4 - triazol-1- 
vl) -Ph 

_y _i_ / l ii 


1732 . 


4-Cl-Ph 


3-acetyl-5- (CH20H) -Ph 


1733 . 


4-Cl-Ph 


3_ ace tvl-5- ( furan-2-vl ) -Ph 


1734 . 


4-Cl-Ph 


3-acetyl-5- (furan-3-yl) -Ph 


1735 . 


4-Cl-Ph 


3-acetyl-5- (thien-2-yl) -Ph 


1736 . 


4-Cl-Ph 


3-acetyl-5- (thien-3-yl) -Ph 


1737 . 


4-Cl-Ph 


3-acetyl-5-CN-Ph 


1738. 


4-Cl-Ph 


3-acetyl-5- (CN) -Ph 


1739 . 


4-Cl-Ph 


3 -acetvl — 5 — ( isonroDvl) -Ph 


1740. 


4-Cl-Ph 


3-acetyl-5- (S02NH2) -Ph 


1 741 

JL / *± JL . 


4 -Pi -Ph 

*i JL ill 


3— ^r*£it"""v1 — R — / PO — 4 — m o "r T>h ri 1 "1 np \ — 

Ph 


1 749 


4-P1 -Ph 


3 — "1 Q r\r~\ y~ riTWT 1 — R — ( 1 — 

methvl tetirazol — 5 — vl V — Ph 


1743 . 


4-Cl-Ph 


3 -S02NH2 -5- ( 1-methvltetrazol- 
5-yl) -Ph 


1744. 


4-Cl-Ph 


3,5-di(OMe)-Ph 


1745 . 


4-Cl-Ph 


3, 4, 5-tri (Ome) -Ph 


1746. 


2-Cl-Ph 


3 - ( imidazol -4 -yl ) -Ph 
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1747 . 


2-Cl-Ph 


3- (1 -methyl -2 -imidazolyl) -Ph 


1748. 


2-Cl-Ph 


3- (l-methyl-4-imidazolyl) -Ph 


1749 . 


2-Cl-Ph 


3- (1 -me thyl-5 -imidazolyl) -Ph 


1750 . 


2-Cl-Ph 


3- (thiazol-4-yl) -Ph 


1751. 


2-Cl-Ph 


3- (thiazol-5-yl) -Ph 


1752 . 


2-Cl-Ph 


3- (pyrazol-4-yl ) -Ph 


1753 . 


2-Cl-Ph 


3- (l-methyl-3-pyrazolyl) -Ph 


1754 . 


2-Cl-Ph 


3- (l-methyl-4-pyrazolyl) -Ph 


1755 . 


2-Cl-Ph 


3- (l-methyl-5-pyrazolyl) -Ph 


1756. 


2-Cl-Ph 


3- (3-pyridyl) -Ph 


1757 . 


2-Cl-Ph 


3- (4-pyridyl) -Ph 


1758 . 


2-Cl-Ph 


3- (3-thienyl) -Ph 


1759 . 


2-Cl-Ph 


3- (3-furanyl) -Ph 


1760 . 


2-Cl-Ph 


3- (1, 2, 4-triazol-l-yl) -Ph 


1761. 


2-Cl-Ph 


3 - (1, 2, 4-triazol-4-yl) -Ph 


1762 


2-Cl-Ph 


3-(l 2 3-triazol-l-vl) -Ph i 


1763 . 


2-Cl-Ph 


3- (1, 2, 3-triazol-4-yl) -Ph 


1764 

_L / \J *± • 


Z» v— -i- IT 11 


T-ii-mpt-Vivl-l 2 4-triazol-l - 
yl) -Ph 


1 76S 

X / O J . 


V_ _L IT 11 


|1 -mpthvl -1 2 4-tri a7ol-S- 
yl) -Ph 


1 766 

_L / U vj . 


o_pi _ph 

Zi V— JL LT LL 


t _ m -mpt-hvl -1 2 1-f riazol-4- 
yl } -Ph 


1767 . 


2-Cl-Ph 


3- (1 -methyl -1, 2 , 3-triazol-5- 
yl) -Ph 


1768 . 


2-Cl-Ph 


3- (3-isoxazolyl) -Ph 


1769 . 


2-Cl-Ph 


3- (4-isoxazolyl ) -Ph 


1770. 


! 2-Cl-Ph 


3- ( 5-isoxazolyl ) -Ph 


1771. 


2-Cl-Ph 


3- ( 1 -methyl -5 -pyrazolyl) -Ph 


1772 . 


2-Cl-Ph 


3- ( 1 -ethyl -5 -pyrazolyl ) -Ph 


1773 . 


2-Cl-Ph 


3 - ( [1,3,4] -oxadiazol -2 -yl ) -Ph 


1774. 


2-Cl-Ph 


3- (CO-NH- (2-ethylpyrazol-3- 
yl) ) -Ph 


1775. 


2-Cl-Ph 


3- (CO-NH- (thiazol-2-yl) ) -Ph 
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X7AX / J.U / 4JJ_ V JL 



1776 . 


2-Cl-Ph 


3 - (CO-NH- (isoxazol-3-yl) ) -Ph 


1777 . 


2-Cl-Ph 


5 -acetyl -4 -methyl thiazol- 2 -yl 


1778 . 


2-Cl-Ph 


5 -acetyl -4 -methyl oxazo 1-2 -yl 


1779 . 


2-Cl-Ph 


5 -acetyl -4 -methyl imidazol- 2 -yl 


1780. 


2-Cl-Ph 


3-acetyl-5- [ (CH3 ) 2N-CO] -Ph 


1781 


2-Cl-Ph 


3 -acetvl-S- \ (CH3 ) NH-COl -Ph 


1782 


2-Cl-Ph 

JL XT XX 


3-acetvl-5- rH2N-~C01 -Ph 


1783 


2-Cl-Ph 

£-* V^. _L XT XX 


3— r5r , ^t - vl — S — f mornhol in — 1 — vl — 

—) CX V- ^-Jr -L — V L XUV^/ J. £/XXV^ X XXI -L. Jf -X. 

CO] -Ph 


1784 . 


2-Cl-Ph 


3 -acetyl- 5 -F-Ph 


1785 . 


2 -Cl-Ph 


3 -acetyl- 5 -Cl-Ph 


1786 . 


2-Cl-Ph 


3 -acetvl-5-Br-Ph 


1787 . 


2-Cl-Ph 


3 -acetvl-4-F-Ph 


1788 . 


2-Cl-Ph 


3 -acetvl-4-Cl-Ph ! 

LA v — - v — y _l_ -x. \^ *x» X» X X 


1789 . 


2-Cl-Ph 


3 -acetvl-4 -Br-Ph 


1790 . 


2-Cl-Ph 


3 -acetvl-5-CF3-Ph 


1791 . 


2-Cl-Ph 


3 -acetvl-4-CF3 -Ph 


1792 . 


2-Cl-Ph 


o -F-Ph 3 -acetvl-2-CH30-Ph 


1793 . 


2-Cl-Ph 


3-acetvl-4-CH30-Ph 


1794 . 


2-Cl-Ph 


3 -acetvl-5-CH30-Ph 


1795. 


2-Cl-Ph 


3-acetyl-6-CH30-Ph 


1796 


2-Cl-Ph 

V -L. XXX 


«J CI V — \3 JL \_» 11 J X7XX 


1797 

■X. / _/ / • 


2-Cl-Ph 


3 -acetvl-5-CH3CH2-Ph 

~J CX V — . V3i L. V _1_ I V 11 J V llZi 111 


1798 


2-Cl-Ph 

\*> JL XT XX 


4— r3r*pt"vl — S — r TTiOT'nln o 1 in — 1— vl — 

d L^ v3 t-jr X- —* L XLIWX. kwfXXV^ J_ J_XX X. jr J_ 

CO] -Ph 


1799 . 


2 -Cl-Ph 


4 -acetyl -5 -F-Ph 


1800 . 


2-Cl-Ph 


4 -acetyl -5 -Cl-Ph 


1801 . 


2 , 4-diCl-Ph 


4 -acetyl -5 -Br-Ph 


1802 . 


2,4-diCl-Ph 


4-acetyl-3-CF3-Ph 


1803 . 


2 , 4-diCl-Ph 


4-acetyl-2-CH30-Ph 


1804. 


2,4-diCl-Ph 


4-acetyl-5-CH30-Ph 


1805. 


2,4-diCl-Ph 


3-acetyl-5- (1-methyltetrazol- 
5-yl) -Ph 



248 



rn- / xo / u± v x 



i q n £ 


9 /l.^-Jpl - dVi 
Z , ^-*U1L1 irll 


J aCSUyi D \ 1-cinyilcCIaZOi J 

vl ) -Ph 

yx; irii 


x o u / . 


9 4-rH Pi -Ph 

t f± U1L1 XT 11 


-J civ^cLy ± j \ x 

cvrloDTonvl t~ pi" ra 7ol — 5 — vl ) — Ph 

w j V-» JL J_ V J- L» ^ 1 — X, CX Z-i JL — ' jr -J- / XT XX 


1808 


2 4-diCl-Ph 


3-acetvl — S - foxa7ol -2-vl) -Ph 

— i Uv v — . j[ X_ — t \ W/vW. <-i v_y _L Zj jr JL / XT XX 


1809. 


2,4-diCl-Ph 


3-acetyl-5- (isoxazol-3-yl) -Ph 


X O X vJ . 


9 4 -Hi Pi -Ph 

f l± U1L1 XT 11 


o cx<^ tr _y x J \ XbUAaZiUl «J y x } r 11 


X O X X . 


9 A -di Pi -Ph 

Zi f *± CIX^X x 11 


9 _o/^£_}}--\7*1 _ _ fnvr*^7nl —1 — a/1 } — "Ph 
~? aucLy i j v x a^ui x _y i / it 11 


i oi o 

XOl6 . 


9 A -H 1 PI -Ph 


— ^r^^-v/l — R — M 9 zl-hri ^7nl — 1 — 
o aucty i 3 v x / z / *± li laZiUi x 

vl) -Ph 
x - 1 - y ir ia 


1813 


2 4-diPl-Ph 


~t o. v_ _l — J \ \ ± i dCt v_/i i y it x x 


1814 


2 4-diPl-Ph 

/ 1 -X. V J- XT 11 


3 -acetvl - S - f furan-2-vl ) -Ph 

cxv_ 1— . _l \j_uxj_ cxii ^-j _y -L / it 11 


1815 


2 4-diPl-Ph 


3 -acetvl - 5- f f uran-3 -vl ) -Ph 

— ' ca v — d v_ _i_ _J \ l ui cxxx j x y it 11 


1816 


2 4-diPl-Ph 


Varptvl -5- ^ thipn-2 -vl ) -Ph 


1817 


2 4 -d"i Pi - Ph 


9 -flrpfvl _ S - C fh i f^n - 3 - vl ) -Ph 

~> a^cuy i -J \ L-ii-Lvz-ii J jr _l / irii 


1818 


2 4-di Pi -Ph 


-^rptvl -5-PN-Ph 

J awcuy i «j V-.1N it ii 


1819. 


2,4-diCl-Ph 


3-acetyl-5- (CN) -Ph 


i « 9 n 

X O Z U . 


9 A-rH Pi -Ph 
Z , 'i U1L1 rll 


9 — IZZi f~* \~ ~\ 7~\ / -i o /-\y>. -y^ r "1 \ — "DT - "! 

-J dLcLyl J v -L oUpi vJ^jy -L / xrll 


1821. 


2,4-diCl-Ph 


3 -acetyl -5- (S02NH2) -Ph 


X OZ Z . 


Z , 4i — Q1L1 xril 


j-aceuyi-j - ^ i_u — — luoivpnoxxne / ~ 
Ph 


IOZj . 


9 /I ^ipl 'D'h 
Z , 4-UlLX rTl 


j-is opiropy x — -D v x — 

iiic Liiy lLcLia^ui. ~j y x / it 11 


1 ft9A 

X O Z f± . 


9 A -Hi Pi - Ph 

Z / f± LAX v_ X 1:11 


5-vl ) -Ph 

— * _y -L / it ii 


1825 . 


2 4-diCl-Ph 


3 5-di (OMe) -Ph 

—J t — ' V-X-L, \ 1V3 / XT XX 


1826 . 


2 4-diCl-Ph 

t-A f *3 vX -1- -J- J- XX 


3 4 5-tri (Ome) -Ph 

—J f — f — ' \— -L _1_ \ VxXll^ / XT XX 


1827 . 


3-OCH3-Ph 


3 - ( imida7ol -4— vl ) -Ph 


1828 . 


3-OCH3-Ph 


3- (l-methvl-2-imidazolvl) -Ph 


1829 . 


3-OCH3-Ph 


3— f 1— mpt"hvl — 4 — imi dazolvl ) — Ph 

mJ \ -X> illW Ulljr -L. _L XlllXvlMMVX V — L> / X XX 


1830 . 


3-OCH3-Ph 


3- (l-methyl-5-imidazolyl) -Ph 1 


1831. 


3-OCH3-Ph 


3- (thiazol-4-yl) -Ph 


1832. 


3-OCH3-Ph 


3- (thiazol-5-yl) -Ph 


1833. 


3-OCH3-Ph 


3- (pyrazol-4-yl) -Ph 
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rn- / j_ u / jujl v j. 



1834 


3-OCH3-Ph 


3 — ( 1 — m^t'hvl — 3 -Dvrazolvl ) — Ph 

— f \ -X- 1 llV^ W XX Jf X «y hr Ji ^-X V_/ _L -X. / XT XX 


1835 


3 -OCH3 -Ph 

—i vy 1 1 —J x. xx 


3 — ( 1 -me thvl — 4 -nvra z o lvl ) — Ph 


1836 

j. w j y • 


3-OCH3-Ph 


3— ( 1— methyl— 5— ovrazolvl ) -Ph 


1837 . 


3 -OCH3 -Ph 

—J v_/ V — • XI—/ J- XX 


3 - ( 3 -nvr idvl ) -Ph 


1838 . 


3 -OCH3 -Ph 

\_/ V . J. i. — 1 X XX 


3 - ( 4 -nvr idvl ) -Ph 

~f \ Xr -Z XwV J- / 1. 11 


1839 

-L U J J « 


3-OCH3-Ph 

«J UVyllJ XT XX 


3- (3-thienvl) -Ph 

V — ' ^lix^iijr -X. / x. xx 


1840 


3-OCH3-Ph 

— > \~s \ 1U XT XX 


3- (3-furanvl) -Ph 

-y \ — ' i- u.x un jr _l / x ix 


1841 


3-OCH3-Ph 

«j vy v_, iij x. xx 


3-fl 2 4-triazol-l-vl) -Ph 

— ' \ _1- / Zj ^ *3 1 — X- -1- Ui »— ' -X. _1_ _y -X. / X XX 


1842. 


3-OCH3-Ph 


3- (1, 2, 4-triazol-4-yl) -Ph 


1 ft43 

X O ft J . 


*l -OPK3 -Ph 


3- M 9 3 -1-tH a 7(~>1 -1 -vl } -Ph 


1844. 


3-OCH3-Ph 


3 - (1, 2, 3-triazol-4-yl) -Ph 


1 Q A ^ 


,3 — UCnO — Jrn 


j — v J- me uny jl — x , z , 4t — triazoi — j — i 
yl) -Ph 


lo4o . 


o ~UL-il J —Jrn 


j — v J- iueunyi -l, z , 41 — uiria.zo± — d — 
yl) -Ph 




J — U^rlo — irii 


0 — v i-iueunyi-i , z , o — uivicLzo± — 4t — 

yi/ Jril 


1 PAP 
X O ^± O . 


o .ApuQ _ph 


^ _ M -TYioh'h'v/l — 1 9 7 - hri ^7n1 — — 
-j \ J- XUG ullyX X, Z , J> L-X la^Ul J 

v i \ _p"h 

_y 1 / it ii 


JL o r± J . 


3 -OPH3 -Ph 


3— f 3 — "i QOY3 7n1 \/1 ^ — Ph 


1850 


3 -OPH3 -Ph 

_> vy iij XT i x 


— ( A — "i ciOYfl 7f)1 vl ) — Ph 

~J \ " -L. O UAU V 1 | XT 11 


1 RSI 


3 -OPH3 -Ph 

-J wv iiy x7 xx 


3— f R — "i coYr) 7ol vl \ — Ph 


1852. 


3-OCH3-Ph 


3- (l-methyl-5-pyrazolyl) -Ph 


1 ft R3 


3 -OPH3 -Ph 


*^ — / 1 -ph h\7 1 — S -nvrs 7n1 ^ — Ph 
-J \ j_ c Liiy ± ~> |jy 1 a^ui y i j xr 11 


1 ft S4 


_) ULnJ x 11 




1 ftSR 


3 -HPH3 -Ph 
j u\^n j x ii 


3- f PD -1\TT4- / 9 _ cihh\/l nvr^ 7n1 - ^ - 

«J V V^Vy iNxx \^ L.Ix_y -L^J^ -L CI Z. JL j 

vl) ) -Ph 

Jf J- / / XT XX 


1856 . 


3 -OCH3 -Ph 


3 - (PO-NH- (thiazol-2-vl) ) -Ph 


1857 . 


3-OCH3-Ph 

^ W X> XX 


3 - (CO-NH- ( isoxazol-3 -vl ) ) -Ph 


1858 

-L U J U . 


3-OPH3-Ph 

vy v i -i -y xr xx 


^-arptvl — 4— mpt~hvl t"hi 37ol-9-vl 

•j ci\<^ j 111^ uiiy _L Liixoi^i wx £j y _l. 


1859 . 


3-OCH3-Ph 


5-acetyl-4-methyloxazol-2-yl 


1860. 


3-OCH3-Ph 


5-acetyl-4-methylimidazol-2-yl 


1861. 


3-OCH3-Ph 


3-acetyl-5-[ (CH3 ) 2N-C0] -Ph 


1862 . 


3-OCH3-Ph 


3-acetyl-5-[ (CH3 ) NH-CO] -Ph 



250 



1863 . 


3-OCH3-Ph 

— / ± a —J x. xx 


3-acetyl-5- [H2N-C0] -Ph 


1864 . 


3-OCH3-Ph 


3 -acetvl - 5 - ritioroholin-l-vl- 
CO] -Ph 


1865 . 


3-OCH3-Ph 


3-acetyl-5-F-Ph 


1866 . 


3-OCH3-Ph 


3 -acetyl -5 -CI -Ph 


1867 . 


3-OCH3-Ph 


3-acetyl-5-Br-Ph 


1868 . 


3-OCH3-Ph 


3-acetyl-4-F-Ph 


1869. 


3-OCH3-Ph 


3 -acetyl -4 -CI -Ph 


1870 . 


3-OCH3-Ph 


3-acetyl-4-Br-Ph 


1871 . 


3-OCH3-Ph 


3-acetyl-5-CF3-Ph 


1872 . 


3-OCH3-Ph 


3 -acetyl-4 -CF3 -Ph 


1873 . 


3-OCH3-Ph 


2-F-Ph 3-acetyl-2-CH30-Ph 


1874 . 


3-OCH3-Ph 


3-acetyl-4-CH30-Ph j 


1875 . 


3-OCH3-Ph 


3-acetyl-5-CH30-Ph 


1876. 


3-OCH3-Ph 


3-acetyl-6-CH30-Ph 


1877 


3-OCH3-Ph 


3 -acetvl-5-CH3 -Ph 


1878 


3 -OCH3 -Ph 

~J V — - 1 1J -L 11 


3 -acetvl-5-CH3CH2-Ph ] - 


1879 


3-OCH3-Ph 


4— acetvl — S — [mornholin- 1— vl — 
CO] -Ph 


1880 . 


3-OCH3-Ph 


4-acetyl-5-F-Ph 


1881 . 


3-OCH3-Ph 


4-acetyl-5-Cl-Ph 


1882 . 


2-thienyl 


4 -acetyl -5 -Br- Ph 


1883. 


2-thienyl 


4-acetyl-3-CF3-Ph 


1884 . 


2 - thienvl 


4-acetvl-2-CH30-Ph 


1885. 


2-thienyl 


4-acetyl-5-CH30-Ph 


1886 


O _ f-Vi i pnvl 

Z» LlllClljr 1 


3r , ^t~\/1 — R — ^ 1 — TTlPfhvl |"pt" T"<R 7o1 - 

-J CI V_» v3 L- JL ~J \ -L 1 L L- 1 Ijr -L I— \3- l L CI 4L< L^ _L 

5-yl)-Ph 


1887 


9 -hhi pnvl 

CllJ -L 


3 -arptvl — S — ( 1 — ethvl tpf raznl — R — 

' CI V_, ^ Li V 1 J \ -L V_» 1 1 \£ JL v- v3 ' — -L LA i-> \J _L ' 

vl) -Ph 


1888 . 


2 -thienvl 

£-> Ulll * — 1 1 jr J- 


3-acetyl-5- (1- 

cyclopropyltetrazol-5-yl) -Ph 


1889. 


2-thienyl 


3-acetyl-5- (oxazol-2-yl) -Ph 


1890. 


2-thienyl 


3-acetyl-5- (isoxazol-3-yl) -Ph 


1891. 


2-thienyl 


3-acetyl-5- (isoxazol-5-yl) -Ph 



251 



1892 . 


2-thienvl 


3 -acetvl - 5 - (ovrazol-l-vl ) -Ph 


1893 . 


2-thienvl 


3 -acetyl -5- (1,2, 4-triazol-l- ! 
yl) -Ph 


1894. 


2 - thienyl 


3-acetyl-5- (CH20H) -Ph 


1895 . 


2 -thienyl 


3-acetyl-5- (furan-2-yl) -Ph 


1896 . 


2 -thienyl 


3-acetyl-5- (furan-3-yl) -Ph 


1897. 


2 -thienyl 


3-acetyl-5- (thien-2-yl) -Ph 


1898 . 


2 -thienyl 


3 -acetyl -5- ( thien-3-yl) -Ph 


1899 . 


2 -thienyl 


3-acetyl-5-CN-Ph 


1900. 


2 -thienyl 


3-acetyl-5- (CN) -Ph 


1901 . 


2-thienvl 


3— acetvl-5— (isoDroDvl) -Ph 


1902. 


3 -thienyl 


3-acetyl-5- (S02NH2) -Ph 




3 L.X1X tilljy JL 


^ r" 1 — R — ( C*C)— A — TinoT"T»Vio "1 1 np \ - 
j acetyl -J \ v— *± -Liic / 

Ph 


1 Q04 

X -7 U *d . 




^ — "i Qnnrnnvl — R — ( 1 — 
TTiPthvl t~ pt~ ra zol — 5 — vl ) — Ph 


1905 

_1_ \J -J m 


^ — t~h i privl 


3-S02NH2-5- ( 1-methvltetrazol- 

5_yl) -ph 


1906 . 


3 - thienvl 


3 , 5-di (OMe) -Ph 


1907 . 


3 -thienyl 


3,4, 5-tri (Ome) -Ph 


1908 . 


2 -f uranyl 


3- ( imidazol-4-yl ) -Ph 


1909 . 


2 -f uranyl 


3- ( l-methyl-2-imidazolyl) -Ph 


1910 . 


2-f uranyl 


3- ( l-methyl-4-imidazolyl ) -Ph 


1911 . 


2 -f uranyl 


3- (l-methyl-5-imidazolyl) -Ph 


1912 . 


2 -f uranyl 


3- ( thiazol-4-yl) -Ph ! 


1913 . 


2 -f uranyl 


3- ( thiazol-5-yl) -Ph 


1914 . 


2 -f uranyl 


3- (pyrazol-4-yl ) -Ph 


1915 . 


2 -fur any 1 


3- ( 1 -methyl -3 -pyrazolyl) -Ph 


1916 . 


2 -f uranyl 


3- ( 1 -methyl -4 -pyrazolyl ) -Ph 


1917 . 


2 -f uranyl 


3- ( l-methyl-5-pyrazolyl ) -Ph 


1918. 


2-f uranyl 


3- (3-pyridyl) -Ph 


1919. 


2 - f uranyl 


3- (4-pyridyl) -Ph 


1920. 


2-f uranyl 


3- (3-thienyl) -Ph 


1921. 


2-f uranyl 


3- (3 -f uranyl) -Ph 
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1922 . 


2-f uranyl 


3 - (1, 2 # 4-triazol-l-yl) -Ph 


1923. 


2-f uranyl 


3- (1, 2, 4-triazol-4-yl) -Ph 


1924 . 


2 — f uranvl 


3- (1, 2 f 3-triazol-l-vl) -Ph 


1925. 


2-f uranyl 


3- (1, 2, 3-triazol-4-yl) -Ph 


J- J Zj \J . 


9 — fiiT^nvl 

^-j LUX C3.lJ._y _L 


(i -mpthvl-l 2 4-triazol-3- 
yl) -Ph 


1 9?7 


0 _ -Fi i "r^"n\/l 


t_ / 1 -mpfhvl-1 2 4-triazol-S- 

_J y X. iUC L- 1 l_y JL JL f £t f *3 L,X» XdZiVX — ' 

yl) -Ph 


1 99 ft 


"X — "FllT*ATl\7n 
«J J_ IX X. CL1J.JT -L 


•3 _ M -m^thvl - 1 2 3-triazol-4- 
yl) -Ph 


1929 


3 — f uranvl 


3- ( 1-methvl-l , 2 . 3-triazol-5- 
yl) -Ph 


1930 . 


3 -f uranyl 


3- ( 3 -isoxazolyl ) -Ph 


1931 . 


3 -f uranyl 


3- ( 4 -isoxazolyl ) -Ph 


1932 . 


3 -f uranyl 


3- ( 5-isoxazolyl ) -Ph 


1933. 


3 -f uranyl 


3- (1 -methyl- 5 -pyrazolyl) -Ph 


1934 


3 — "Fi i Tr^n vl 

~J J_ LAX. CXXX_y -L 


3 - ( 1 - e thvl - 5 -nvraz 0 1 vl ) - Ph 


1935 


3 — "furanvl 


3 - ( n 3 41 -oxadiazol-2-vl ) -Ph 


1936 


3 — "Fi] ranvl 

X_ LXX LAX X_y X. 


3 - (CO-NH- (2-ethvliDvrazol-3- 
yl) ) -Ph 


1937 . 


3 -f uranyl 


3 - (CO-NH- ( thiazol-2-yl) ) -Ph 


1938 . 


3 -f uranyl 


3- (CO-NH- (isoxazol-3-yl) ) -Ph 


1939 . 


3 -f uranyl 


5 -acetyl -4 -methyl thiazol-2-yl 


1940 . 


3 -f uranyl 


5-acetyl-4-methyloxazol-2 -yl 


1941 . 


3 - f uranyl 


5-acetyl-4-methylimidazol-2 -yl 


1942. 


3 -f uranyl 


3-acetyl-5- [ (CH3 ) 2N-C0] -Ph 


1943 . 


3 -f uranvl 


3-acetyl-5- [ (CH3 ) NH-CO] -Ph 


1944 . 


3 — f uranvl 


3-acetyl-5- [H2N-C0] -Ph 


1945 . 


3 -f uranvl 


3-acetyl-5- [morpholin-l-yl- 
C0]-Ph 


1946. 


3 -f uranyl 


3-acetyl-5-F-Ph 


1947. 


3 -f uranyl 


3-acetyl-5-Cl-Ph 


1948. 


2-pyridyl 


3-acetyl-5-Br-Ph 


1949. 


2-pyridyl 


3-acetyl-4-F-Ph 
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1950 . 


2 -pvridvl 


3-acetyl-4-Cl-Ph 


1951 . 


2-pyridyl 


3-acetyl-4-Br-Ph 


1952 . 


2 -pyridyl 


3-acetyl-5-CF3-Ph 


1953 . 


2-pyridyl 


3-acetyl-4-CF3-Ph 


1954 . 


2 -pvridvl 

Xr JT ^*-jl 


2-F-Ph 3-acetyl-2-CH30-Ph | 


1955 . 


2 -pyridyl 


3-acetyl-4-CH30-Ph 


1956 . 


2 -pvridvl 


3-acetyl-5-CH30-Ph 


1957. 


2 -pyridyl 


3 -acetyl - 6 -CH30-Ph 


1958 . 


2 -pvridvl 

K-/ y <x> \»*x y -x» 


3 - ac e tvl - 5 -CH3 - Ph I 


1959 . 


2 —pvridvl 


3 - ac e tvl - 5 -CH3 CH2 - Ph 


I960 . 


2 -Dvridvl 


4 -acetvl - 5 — Tinorpholin-l— vl- 
CO] -Ph 


1961 . 


2 -pyridyl 


4-acetyl-5-F-Ph 


1962 . 


2 -pyridyl 


4 -acetyl -5 -CI -Ph 


1963 . 


2-pyridyl 


4 -acetyl -5 -Br- Ph 


1964. 


2-pyridyl 


4-acetyl-3-CF3-Ph 


1965 


*? -nvri dvl 


4-acetvl-2-CH30-Ph 


1966. 


2-pyridyl 


4-acetyl-5-CH30-Ph 




O i Ha/1 

^ Xr J: ^Jr 


~% — ac* e*\~\r~\ — S — f 1 — m(=> t~ Via/I 1~ <^ 1~ y~;r 7n1 — 

5-yl) -Ph 


12/UO . 




^ — a r* c*\~\r~\ — R — f 1 — t- Via/" 1 1~o , hr"Pi'7r^1 — R — 

vl ) -Ph 


1969 . 


3 — nvr idvl 


3-acetvl-5- (1- 

cyclopropyltetrazol-5-yl ) -Ph 


1970 . 


3 -pvridvl 


3-acetyl-5- (oxazol-2-yl) -Ph 


1971. 


3 -pyridyl 


3-acetyl-5- (isoxazol-3-yl) -Ph 


1972 . 


3 — Dvridvl 


3 -ace tvl - 5 - ( isoxazol-5-vl ) -Ph 


1973 . 


3 -pvridvl 


3-acetyl-5- (pyrazol-l-yl ) -Ph 


1974 . 


3 -pvridvl 


3 -acetvl-5- (1,2, 4-triazol-l- 
yl) -Ph 


1975. 


3 -pyridyl 


3-acetyl-5- (CH20H) -Ph 


1976. 


3 -pyridyl 


3-acetyl-5- (furan-2-yl) -Ph 


1977. 


3 -pyridyl 


3 -acetyl- 5- (furan-3-yl) -Ph 


1978. 


3 -pyridyl 


3 -acetyl-5- ( thien-2-yl ) -Ph 
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1979. 


3-pyridyl 


3-acetyl-5- (thien-3-yl) -Ph 


1980. 


3-pyridyl 


3-acetyl-5-CN-Ph 


1981. 


3-pyridyl 


3-acetyl-5- (CN) -Ph 


1982 . 


3 -pvridyl 


3 -acetyl-5- ( isopropyl ) -Ph 


1983 . 


3-pyridyl 


3-acetyl-5- (S02NH2) -Ph 


1984 . 


3 -r>vr idvl 


3 -acetyl-5- (C0-4-morpholine) - 
Ph 


1985 . 


3 -nvridvl 


3 - i soproiDvl - 5 - ( 1 — 
methyltetrazol-5-yl ) -Ph 


1986 . 


3 -pvridvl 


3-S02NH2-5- ( 1-methyltetrazol- 
5-yl) -Ph 


1987. 


3-pyridyl 


3,5-di(OMe)-Ph 


1988. 


4-pyridyl 


3- (imidazol-4-yl) -Ph 


1989 . 


4-pyridyl 


3- (l-methyl-2-imidazolyl) -Ph 


1990 . 


4-pyridyl 


3- (l-methyl-4-imidazolyl) -Ph 


1991 . 


4-pyridyl 


3- ( l-methyl-5-imidazolyl ) -Ph 


1992 . 


4-pyridyl 


3- (thiazol-4-yl) -Ph 


1993 . 


4-pyridyl 


3- ( thiazol-5-yl) -Ph 


1994 . 


4-pyridyl 


3- (pyrazol-4-yl) -Ph 


1995 . 


4-pyridyl 


3- (l-methyl-3-pyrazolyl) -Ph 


1996. 


4-pyridyl 


3- (l-methyl-4-pyrazolyl) -Ph 


1997 . 


4-pyridyl 


3 - ( l-methyl-5-pyrazolyl ) -Ph 


1998. 


4-pyridyl 


3- (3-pyridyl) -Ph 


1999 . 


4-pyridyl 


3- (4-pyridyl) -Ph | 


2000 . 


4-pyridyl 


3- (3-thienyl) -Ph 


2001. 


4-pyridyl 


3- (3-furanyl) -Ph 


2002 . 


4-pyridyl 


3- (1, 2, 4-triazol-l-yl) -Ph 


2003 . 


4-pyridyl 


3 - (1, 2 # 4-triazol-4-yl) -Ph 


2004 . 


4-pyridyl 


3- (1, 2 , 3-triazol-l-yl) -Ph ! 


2005. 


4-pyridyl 


3- (1, 2, 3-triazol-4-yl) -Ph 


2006 . 


4-pyridyl 


3- (1-methyl-l, 2 , 4-triazol-3- 
yl) -Ph 


2007. 


4-pyridyl 


3- (1-methyl-l, 2, 4-triazol-5- 
yl) -Ph 
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2008 




_ m -mpt-hvl-1 2 1-friazol-A- 
yl) -Ph 


2009 . 


3 — indolvl 


3 - ( 1-methvl-l 2 , 3-triazol-5- 
yl) -Ph 


2010 . 


3 -indolyl 


3- ( 3 -isoxazolyl ) -Ph 


2011 . 


3 -indolyl 


3- (4-isoxazolyl) -Ph 


2012 . 


3-indolyl 


3- ( 5-isoxazolyl ) -Ph 


2013. 


3-indolyl 


3- (1 -methyl -5 -pyrazolyl) -Ph 


2014 . 


3 — "i ndolvl 

—J -X. X X V_X.V_/ _1_ _I_ 


3— ( 1 — ethvl — 5 — nvrazolvl ) — Ph 


2015 . 


3 — indolvl 


3 - ( fi 3 41 -oxadiazol-2-vl) -Ph 


2016 . 


3 — indolvl 


3 - (CO-NH- ( 2 -ethvlovrazol-3 - 
vl) ) -Ph 

Jf _L. / / X- XJL 


2017 . 


3 — indolyl 


3 - (CO-NH- (thiazol-2-yl) ) -Ph 


2018 . 


3 - i ndolvl 


3- (CO-NH- (isoxazol-3-vl) ) -Ph 


2019 . 


3 — indolvl 


5 -acetyl-4-methylthiazol-2 -yl 


2020 . 


3 — indolvl 


5 — acetvl -4 -methvloxazol — 2 -vl 


2021 . 


3 - indolvl 


5 -ace tvl - 4 -methvl imidazol - 2 -vl 


2022. 


1 3-indolyl 


3-acetyl-5-[ (CH3 ) 2N-CO] -Ph 


2023 . 


3 — i ndo 1 vl 


3-acetvl-5- T (CH3 )NH-COl -Ph 

-J CAV^. C L,jf X — ' [_ \ ^ilJ y X.N X X V_/ J XT x X 


2024 . 


3 — ~i ndo 1 vl 


3 -acetvl-5- FH2N-C01 -Ph 

— ' CJL V— < ^ jf \^ Xltj JLM \ \J> J XT X X 


2025 . 


3 — "i nHnl \/l 


7_appf*v] _ ^ _ rrnoTr'ihol "in — 1 — vl — 

~) a >-» v- » j jl. ^ xiiw jl. ^iiv _i- J- x x jl. y jl. 

CO] -Ph 


2026 . 


3 -indolyl 


3-acetyl-5-F-Ph 


2027 . 


3 -indolyl 


3-acetyl-5-Cl-Ph 


2028 . 


5 - indolyl 


3 -acetyl-5-Br-Ph 


2029 . 


5 -indolyl 


3 -acetyl -4 -F-Ph 


2030 . 


5 -indolyl 


3 -acetyl -4 -CI -Ph 


2031. 


5 -indolyl 


3 -acetyl -4 -Br- Ph 


2032 . 


5 -indolyl 


3-acetyl-5-CF3-Ph 


2033 . 


5 -indolyl 


3-acetyl-4-CF3-Ph 


2034. 


5-indolyl 


2-F-Ph 3-acetyl-2-CH30-Ph 


2035. 


5 -indolyl 


3-acetyl-4-CH30-Ph 


2036. 


5-indolyl 


3-acetyl-5-CH30-Ph 


2037. 


5-indolyl 


3-acetyl-6-CH30-Ph 
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rri— / xu / ujl v x 



9 03ft 


R ■) n/^f^l \t~\ 


Varpfvl -5-PHl-Ph 1 


9039 

Z. U J -7 . 


j x i ivj. vj j_ _y _l 


7 -appfvl - 5 -PH^PH9 -Ph 

-J QUC L J X -J IT IX 


^ VJ *± VJ • 


j xxivxvjx_yx 


f± dctsuy i ~j l nivj x jjiivj x xii x _y x 

C01 -Ph 

V \J J XT XX 


2041 


5 — i ndol vl 


4-acetvl — 5 — F — Ph 


2042 . 


5 — "i ndol vl 

/ -l_ X XV»X VJ -X. -L. 


4 -acetvl-5 -Cl-Ph 

<-x s_« v y -i- ~j _i_ xxx 


2043 


5 — i ndol vl 


4 -arptvl -5-Br-Ph 

Tt CX V — ^3 V _L UX X XX 


2044. 


5-indolyl 


4-acetyl-3-CF3-Ph 




j X xxvxvj lyi 


A -^r-^l-vl - 9 -pfT^O-Ph 
*± dec uy i z> .ru w rn 


2046. 


5-indolyl 


4-acetyl-5-CH30-Ph 


Z / . 


d — lnuoxyi 


^ -~\ /->• +— -» t- "| CI / "1 *rv\ +— -i »T +— £-\ 4— "V~ rr "1 

j-aCcuyi- J - ^ iucLnyiLctrazoi 
5-yl) -Ph 




d — mQazoxyx 


O — ^ ^\ 4— t rl [T / 1 /— \ 4~ T-* t r I +- /~\ 4"" -v* i-t T C 

j-dcecyi-j- \i-ecnyiLetrazoi-j- 

\r~\ \ -Ph 

yx ; FLi 


9 HAQ 


3 XxivJ.ci ±y X 


O atcLy 1 j V x 

rvrl nnrnnvl f ^ 1~ 7nl — 5— vl ^ — P"h 


9050 

/Li VJ -J VJ . 


J XI 1VXCL ZiUlj X 


^ — S — f O "7/^1 — 9 —V 1 ^ — PVl 
— > CXV^.C L- _y -L — ^ \ W-^CX ^» W -L Zj jr _L / 111 


2051. 


5-indazolyl 


3-acetyl-5- ( isoxazol-3 -yl ) -Ph 


9 0R9 
Z U DZ . 


D — xiiuctzoxy X 


J ate U_y X D \ lbUAdZUl 3 yij - Irll 


9 0 R3 


~J X±lvX.CxZ»LJX_y X 


D dLt; Ly l Zj \ Ly _y x el kj X x y i y irxl 


Z U J 1 ! . 


-J XxxvJ.cx A. y X 


O ate L~y X J V X / , *± LX ICLxiUI X 

vl ) -Ph 


2055 


5 — "i nHr! 7nl vl 


3-acetvl-5- (CH2QH) -Ph 


2056 


5 — 1 riHfl 7n] wl 


l-acetvl-5- ( f Tiran-2 -vl ) -Ph 

uuc x «j \ x. ux exxx Zj jr x / x x i 


2057 


^ _ "1 Tl 70l vl 


3 -acetvl-5- ( f uran-3 -vl ) -Ph 

' CX V \3 I — V _L — / \ J_ LX X. CLXX J _y -1- / XXX 


2058 

Li U J U • 


5 — 1 "n rir^ 7nl vl 


3-acetvl-5- fthien-2-vl) -Ph 

^ cx v v3 v_» y _i_ — / \ Lilian Zj jr x / ill 


2059 . 


5 — indazolvl 


3 -acetvl - 5 - (thien-3-vl) -Ph 


2060 . 


5 — indazolvl 


3 -acetvl- 5 -CN-Ph 


2061. 


5-indazolyl 


3-acetyl-5- (CN) -Ph 


2062 . 


5 — indazolvl 


3— acetvl — 5— ( isooiroovl ) — Ph 


2063 . 


5-indazolyl 


3-acetyl-5- (S02NH2) -Ph 


2064. 


5-indazolyl 


3-acetyl-5- (C0-4-morpholine) - 
Ph 
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906^ 


-J iiiuciZiUiy x 


~X -i c AnyAn'i/l q I 1 _ 

~> ibupi upyi j \X 

m^t'Vivl hpfra7nl — q — vl ) —Pin 


2066. 


5-indazolyl 


3-S02NH2-5- (1-methyltetrazol- 
5_vl ) -ph 

-J _y -L- / ill 


2067. 


5-indazolyl 


3, 5-di (OMe) -Ph 


9o^a 

6UDO . 


q _ 

benzimidazolyl 


"5 / n tyi i t ~\ A ~\ r~\ \ "Din 

3 V XIUX(JlclZ>U x j ) ■trll 


9069 

Z. KJ \J J . 


benzimidazolyl 


o \x iiicuiiyx z xmxucizoxy x / ~±rii 


9070 


q_ 

benzimidazolyl 


j \ 1 lUfciL-ll^X *± XIllXUClZvJXj/ X y XT 11 


9071 


q_ 

benzimidazolyl 


-j v -L iue Liiyi-j — iniiQaz.oj.yi / ir n 


9 07 9 


q _ 

benzimidazolyl 


J> V LillaZOl 4 yl ; — jrll 


9 07^ 

ZU / J . 


q _ 

benz imidazolyl 


3 ^L.ilXciZ013 yx; ill 


9 07zl 


q _ 

benzimidazolyl 


~> \pyidzoi-f±-yi ; ir n 


9 07 R 
zu / J . 


q _ 

benz imidazolyl 


3— \ 1 — iue uiiy± — 3 — pyi azoiyi / ir n 


9 07 

Z U / O . 


q _ 

ben z imida z o ly 1 


3 ^ 1 lUcCiiyi ^ pyiaZOiyi j ill 


9 077 
z u / / . 


q _ 

benzimidazolyl 


0 \ 1 niecnyi j pyiazoiyi / xrii 


907ft 


q_ 

—> 

benzimidazolyl 


V «j pyi my 1 / irii 


9 079 


q_ 

3 

benzimidazolyl 


•j V" pyi luy 1 y xrii 


2080 . 


5- 

benz imidazolyl 


3- (3-thienvl) -Ph 


2081. 


5- 

benz imidazolyl 


3- (3-furanyl) -Ph 
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2082 


5- 

benzimidazolyl 


2 4-tria7o] -1 -vl ) -Ph 


2083 


ben z imi da z o ly 1 


3- M 2 4 -t--r i R7nl - 4 - vl ^ - Ph 


2084 


benzimidazolyl 




208R 


benzimidazolyl 


J \ _L / Zi , _) L. X X CZ Zj V-/ X *i y 1 / JT 11 


2086 

u u u . 


benzimidazolyl 


_J \ X 1UG l_ll_y X X / £* f *± Li lu£ivl _/ 

yl) -Ph 


2087 


t;_ 
_/ 

benzimidazolyl 


*3 _ M -TYi^hhvl -1 2 4 -i~T i ^ 7nl - R - 

~> \ _L lllC L- 1 l_y X _L / Z» / r± l — L laAUl J 

yl) -Ph 


9 088 


benzothiazolyl 


O \ X lllfc: L.ll_y X X f 4 , J LlldiUx 4 

yl) -Ph 


9089 


benzothiazolyl 


J V X llttrUIl^X X , , D L.X lCltiUl J 

yl) -Ph 


2090 

Z. \J J7 VJ . 


benzothiazolyl 


~X — [ *\ _ -j c:r*"v;=» 7nl \/l \ — "Ph 
«j \ -J loUAciZiUiy i y it ii 


9091 

£t \J -J X . 


benzothiazolyl 


7 - / A - i cnY3 7n1 vl \ _ "PVi 
-> v " ibUAaZiUiy i ^ srLi 


9 099 

Z. U -7 . 


benzothiazolyl 


J V -J loUAuAUiy 1 y 1: 11 


9 091 


c: _ 

benzothiazolyl 


•D \x iut:L-i^yx j ky^y x d C x_y x y xrll 


2094 


r_ 
*j 

benzothiazolyl 


— * \X C Lily 1 J JL/ i. uZiUXy X } JT 11 


2095 


benzothiazolyl 


1 41 -r»r^r3 i P7nl - ? -vl ) -Ph 
j V [_ -i- , j , *± j UAau.xciz»ui z. y jl j ill 


2096 


benzothiazolyl 


3- fPO-NH- (9-pfhvlnvrfl7ol -3- 

J V VwVy IMXi \ Z« C L.Iljf X k/jr X a.6 \J X -J 

yl)) -Ph 


2097 . 


5- 

benzothiazolyl 


3- (CO-NH- (thiazol-2-vl) ) -Ph 


2098. 


5- 

benzothiazolyl 


3- (CO-NH- (isoxazol-3-yl) ) -Ph 
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90QQ 


benzothiazolyl 


d dot: uyi ft iiit^ Liiyi t-iixcizvjx z y x 


91 on 


D 

benzothiazolyl 


j ciL.cL.yi f± iiicLiiyiUAcitiUJL z y JL 


91 01 
Z JLU X . 


benzothiazolyl 


d etc tr tyi ft — iiic uny i iiu.xvj.ciz ox z y x 


91 09 


c 

D — 

benzothiazolyl 


7_=ar'oi-\7i — ^ _ r f nu7 \ otvt 1 _ p"h 


9101 


D 

benzothiazolyl 


^ _ a rot-wi - r - r / ru7 \ tsjw— rn l — pv> ] 
j "dLctyi D l \ tnj ; i\in j it xi 


9 1 OA 


benzothiazolyl 


J) aCcLyi J LilZl\ L-wJ ir 11 


9 1 O 


c 

3 — 

benzothiazolyl 


-3— acetyl- d— liuoi pnox in— x — yx — 
CO] -Ph 


9 1 O £ 
Z JL v 0 . 


z> — 

V^/zir^ ^ I - Vl 1 ^ "77 /~\ ~1 "\ 7" "1 
UCIl^U L-IlJ_CtZ^_L_y _L 


o - a _ 0 i- xr -i c _ -p _ -p"u 
J -dCcLyi — D — r — fll 


9107 

Z _L W / . 


R _ 

"Kf^-pi 7nl"h "! 3 *7T> 1 \/1 

V> 1 — 11 J- CX Xj V_/ Xj _I_ 


Varpfvl _ R -PI -Ph 


2108 . 


S — be^n 7 o>r^ 70I vl 

— ' vcii^uau£) v±_y _L 


3 -acetvl-5-Br-Ph 


2109 


R — V^p>"n 7 o"X"^i 7ol a/1 

— ' VCll^ WAClLiU J. J _1_ 


3-arptvl -4-F-Ph 

cx v_ l» _y _1_ *3 X X7XX 


2110 . 


S — b^n 70"X"a 7olvl 


3 -acetvl-4-Cl-Ph 


2111 . 


— I WCllLiVJAa.^iv -X. 


3 -acetvl -4-Rr-Ph 


2112 . 


5-bpn70xazolvl 


3 -acetvl- 5 -CF3 -Ph 


2113 . 


5 — hpn 7ova zo 1 vl 


3-acetvl-4-CF3 -Ph 

^/ tx V — Ujf X " X — / XXX 


2114 . 


5 -benzoxazolvl 


2-F-Ph 3-acetvl-2-CH30-Ph 


2115 . 


5 -benzoxazolvl 


3 -acetvl- 4 -CH30-Ph 

v«* w y -i- ^» 11 — ' >«✓ x xx 


2116 . 


5 -bpnznxazolvl 


3 -acetvl- 5 -CH30~Ph 

— ^ (Xw^ J V— ' 1U X XX 


2117. 


5-benzoxazolyl 


3-acetyl-6-CH3C~Ph 


2118 . 


t-\ — V^pk"n "7 HY^ *7 O 1 vl 
— / iJCll u V_/^Cl u v/ X jr _L_ 


3 -aretvl - S -CH3 - Ph 


2119 . 


S -hpn "7 ov*^ 7f»l vl 
> Jjciio uaci ti vjx^y _l 


3-arptvl -S-CH3rH9-Ph 

j cx >-» x ~j iij i i/j xt xx 


2120 . 


5 —benzoxazolvl 


4-acetvl-5- rmoiriDholin-l-vl- 
CO] -Ph 


2121. 


5-benzoxazolyl 


4-acetyl-5-F-Ph 


2122. 


5-benzoxazolyl 


4-acetyl-5-Cl-Ph 
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2123 . 


5 -bpn7 0Yazolvl 


4-acetvl — R -Rr-Ph 


2124. 


5-benzoxazolyl 


4-acetyl-3-CF3-Ph 


2125 . 


5 — benzoxazolvl 


4-acetvl-2-CH30-Ph 


2126. 


5-benzoxazolyl 


4-acetyl-5-CH30-Ph 


2127. 


5-benzoxazolyl 


3-acetyl-5- ( 1 -methyl tetrazol- 
5-yl) -Ph 



5 Utility 

The utility of the compounds in accordance with the 
present invention as modulators of chemokine receptor 
activity may be demonstrated by methodology known in the 
art, such as the assays for CCR-2 and CCR-3 ligand 

10 binding, as disclosed by Ponath et al . , J. Exp. Med., 
183, 2437-2448 (1996) and Uguccioni et al . , J. Clin. 
Invest., 100, 1137-1143 (1997). Cell lines for 
expressing the receptor of interest include those 
naturally expressing the chemokine receptor, such as 

15 EOL-3 or THP-1, those induced to express the chemokine 
receptor by the addition of chemical or protein agents, 
such as HL-60 or AML14.3D10 cells treated with, for 
example, butyric acid with interleukin-5 present, or a 
cell engineered to express a recombinant chemokine 

20 receptor, such as CHO or HEK-293. Finally, blood or 
tissue cells, for example human peripheral blood 
eosinophils, isolated using methods as described by 
Hansel et al . , J. Immunol. Methods, 145, 105- 110 
(1991), can be utilized in such assays. In particular, 

25 the compound of the present invention have activity in 
binding to the CCR-3 receptor in the aforementioned 
assays. As used herein, "activity" is intended to mean 
a compound demonstrating an IC50 of 10 |JM or lower in 
concentration when measured in the aforementioned 
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assays. Such a result is indicative of the intrinsic 
activity of the compounds as modulators of chemokine 
receptor activity. A general binding protocol is 
described below. 

5 

CCR3 -Receptor Binding Protocol 

Millipore filter plates (#MABVN1250) are treated 
with 5 |ig/ml protamine in phosphate buffered saline, pH 

10 7.2, for ten minutes at room temperature. Plates are 
washed three times with phosphate buffered saline and 
incubated with phosphate buffered saline for thirty 
minutes at room temperature. For binding, 50 ^Ll of 
binding buffer (0.5% bovine serum albumen, 20 mM HEPES 

15 buffer and 5 mM magnesium chloride in RPMI 1640 media) 
with or without a test concentration of a compound 

present at a known concentration is combined with 50 (ll 
of 125-1 labeled human eotaxin (to give a final 
concentration of 150 pM radioligand) and 50 ill of cell 

20 suspension in binding buffer containing 5xl0 5 total 

cells. Cells used for such binding assays can include 
cell lines transfected with a gene expressing CCR3 such 
as that described by Daugherty et al . (1996), isolated 
human eosinophils such as described by Hansel et al . 

25 (1991) or the AML14.3D10 cell line after differentiation 
with butyric acid as described by Tiffany et al . (1998). 
The mixture of compound, cells and radioligand are 
incubated at room temperature for thirty minutes . 
Plates are placed onto a vacuum manifold, vacuum 

30 applied, and plates washed three times with binding 
buffer with 0 . 5M NaCl added. The plastic skirt is 
removed from the plate, the plate allowed to air dry, 
the wells punch out and CPM counted. The percent 
inhibition of binding is calculated using the total 
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count obtained in the absence of any competing compound 
or chemokine ligand and the background binding 
determined by addition of 100 nM eotaxin in place of the 
test compound, 

5 

The utility of the compounds in accordance with the 
present invention as inhibitors of the migration of 
eosinophils or cell lines expressing the chemokine 
receptors may be demonstrated by methodology known in 

10 the art, such as the chemotaxis assay disclosed by Bacon 
et al., Brit. J. Pharmacol., 95, 966-974 (1988). In 
particular, the compound of the present invention have 
activity in inhibition of the migration of eosinophils 
in the aforementioned assays. As used herein, 

15 "activity" is intended to mean a compound demonstrating 
an IC50 of 10 |iM or lower in concentration when measured 
in the aforementioned assays. Such a result is 
indicative of the intrinsic activity of the compounds as 
modulators of chemokine receptor activity. A human 

2 0 eosinophil chemotaxis assay protocol is described below. 

Human Eosinophil Chemotaxis Assay 

Neuroprobe MBA96 9 6 -well chemotaxis chambers with 
25 Neuroprobe polyvinylpyrrolidone-f ree polycarbonate PFD5 

5 -micron filters in place are warmed in a 37°C incubator 
prior to assay. Freshly isolated human eosinophils, 
isolated according to a method such as that described by 
Hansel et al . (1991), are suspended in RPMI 1640 with 
30 0.1% bovine serum albumin at 1 x 10 6 cells/ml and warmed 

in a 37°C incubator prior to assay. A 20 nM solution of 
human eotaxin in RPMI 1640 with 0.1% bovine serum 

albumin is warmed in a 37°C incubator prior to assay. 
The eosinophil suspension and the 20 nM eotaxin solution 
35 are each mixed 1:1 with prewarmed RPMI 1640 with 0.1% 
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bovine serum albumin with or without a dilution of a 
test compound that is at two fold the desired final 
concentration. These mixtures are warmed in a 37°C 
incubator prior to assay. The filter is separated from 
5 the prewarmed Neuroprobe chemotaxis chamber and the 

eotaxin/ compound mixture is placed into a Polyf iltronics 
MPC 96 well plate that has been placed in the bottom 
part of the Neuro Probe chemotaxis chamber. The 
approximate volume is 370 microliters and there should 

10 be a positive meniscus after dispensing. The filter is 
replaced above the 96 well plate, the rubber gasket is 
attached to the bottom of the upper chamber, and the 
chamber assembled. A 2 00 jxl volume of the cell 
suspension/compound mixture is added to the appropriate 

15 wells of the upper chamber. The upper chamber is 

covered with a plate sealer, and the assembled unit 

placed in a 37°C incubator for 45 minutes. After 
incubation, the plate sealer is removed and all 
remaining cell suspension is aspirated off. The chamber 

20 is disassembled and, while holding the filter by the 

sides at a 90 -degree angle, unmigrated cells are washed 
away using a gentle stream of phosphate buffered saline 
dispensed from a squirt bottle and then the filter wiped 
with a rubber tipped squeegee. The filter is allowed to 

25 completely dry and immersed completely in Wright Giemsa 
stain for 30-45 seconds. The filter is rinsed with 
distilled water for 7 minutes, rinsed once with water 
briefly, and allowed to dry. Migrated cells are 
enumerated by microscopy. 

30 Mammalian chemokine receptors provide a target for 

interfering with or promoting immune cell function in a 
mammal, such as a human. Compounds that inhibit or 
promote chemokine receptor function are particularly 
useful for modulating immune cell function for 

35 therapeutic purposes. Accordingly, the present 
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invention is directed to compounds which are useful in 
the prevention and/or treatment of a wide variety of 
inflammatory, infectious, and immunoregulatory disorders 
and diseases, including asthma and allergic diseases, 
5 infection by pathogenic microbes (which, by definition, 
includes viruses) , as well as autoimmune pathologies 
such as the rheumatoid arthritis and atherosclerosis. 

For example, an instant compound which inhibits one 
or more functions of a mammalian chemokine receptor 

10 (e.g., a human chemokine receptor) may be administered 
to inhibit (i.e., reduce or prevent) inflammation or 
infectious disease. As a result, one or more 
inflammatory process, such as leukocyte emigration, 
adhesion, chemotaxis, exocytosis (e.g., of enzymes, 

15 histamine) or inflammatory mediator release, is 

inhibited. For example, eosinophilic infiltration to 
inflammatory sites (e.g., in asthma or allergic 
rhinitis) can be inhibited according to the present 
method. In particular, the compound of the following 

20 examples has activity in blocking the migration of cells 
expressing the CCR-3 receptor using the appropriate 
chemokines in the aforementioned assays. As used 
herein, "activity" is intended to mean a compound 
demonstrating an IC50 of 10 |iM or lower in concentration 

25 when measured in the aforementioned assays. Such a 

result is also indicative of the intrinsic activity of 
the compounds as modulators of chemokine receptor 
activity. 

Similarly, an instant compound which promotes one 
30 or more functions of the mammalian chemokine receptor 
(e.g., a human chemokine) as administered to stimulate 
(induce or enhance) an immune or inflammatory response, 
such as leukocyte emigration, adhesion, chemotaxis, 
exocytosis (e.g., of enzymes, histamine) or inflammatory 
35 mediator release, resulting in the beneficial 
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stimulation of inflammatory processes. For example, 
eosinophils can be recruited to combat parasitic 
infections. In addition, treatment of the 
aforementioned inflammatory, allergic and autoimmune 
5 diseases can also be contemplated for an instant 

compound which promotes one or more functions of the 
mammalian chemokine receptor if one contemplates the 
delivery of sufficient compound to cause the loss of 
receptor expression on cells through the induction of 

10 chemokine receptor internalization or the delivery of 

compound in a manner that results in the misdirection of 
the migration of cells. 

In addition to primates, such as humans, a variety 
of other mammals can be treated according to the method 

15 of the present invention. For instance, mammals, 
including but not limited to, cows, sheep, goats, 
horses, dogs, cats, guinea pigs, rats or other bovine, 
ovine, equine, canine, feline, rodent or murine species 
can be treated. However, the method can also be 

2 0 practiced in other species, such as avian species. The 
subject treated in the methods above is a mammal, male 
or female, in whom modulation of chemokine receptor 
activity is desired. "Modulation" as used herein is 
intended to encompass antagonism, agonism, partial 

25 antagonism and/or partial agonism. 

Diseases or conditions of human or other species 
which can be treated with inhibitors of chemokine 
receptor function, include, but are not limited to: 
inflammatory or allergic diseases and conditions, 

30 including respiratory allergic diseases such as asthma, 
allergic rhinitis, hypersensitivity lung diseases, 
hypersensitivity pneumonitis, eosinophilic cellulitis 
(e.g., Well's syndrome), eosinophilic pneumonias (e.g., 
Loeffler's syndrome, chronic eosinophilic pneumonia), 

35 eosinophilic fasciitis (e.g., Shulman's syndrome), 
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delayed-type hypersensitivity, interstitial lung 
diseases (ILD) (e.g., idiopathic pulmonary fibrosis, or 
ILD associated with rheumatoid arthritis, systemic lupus 
erythematosus, ankylosing spondylitis, systemic 
5 sclerosis, Sjogren's syndrome, polymyositis or 
dermatomyositis) ; systemic anaphylaxis or 
hypersensitivity responses, drug allergies (e.g., to 
penicillin, cephalosporins) , eosinophilia-myalgia 
syndrome due to the ingestion of contaminated 

10 tryptophan, insect sting allergies; autoimmune diseases, 
such as rheumatoid arthritis, psoriatic arthritis, 
multiple sclerosis, systemic lupus erythematosus, 
myasthenia gravis, juvenile onset diabetes; 
glomerulonephritis , autoimmune thyroiditis , Behcet ' s 

15 disease; graft rejection (e.g., in transplantation), 
including allograft rejection or graf t-versus-host 
disease; inflammatory bowel diseases, such as Crohn's 
disease and ulcerative colitis; spondyloarthropathies; 
scleroderma; psoriasis (including T-cell mediated 

20 psoriasis) and inflammatory dermatoses such as an 

dermatitis, eczema, atopic dermatitis, allergic contact 
dermatitis, urticaria; vasculitis (e.g., necrotizing, 
cutaneous, and hypersensitivity vasculitis); 
eosinophilic myositis, eosinophilic fasciitis; cancers 

25 with leukocyte infiltration of the skin or organs. 
Other diseases or conditions in which undesirable 
inflammatory responses are to be inhibited can be 
treated, including, but not limited to, reperfusion 
injury, atherosclerosis, certain hematologic 

30 malignancies, cytokine- induced toxicity (e.g., septic 

shock, endotoxic shock), polymyositis, dermatomyositis. 
Infectious diseases or conditions of human or other 
species which can be treated with inhibitors of 
chemokine receptor function, include, but are not 

35 limited to, HIV. 
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Diseases or conditions of humans or other species 
which can be treated with promoters of chemokine 
receptor function, include, but are not limited to: 
immunosuppression, such as that in individuals with 
5 immunodeficiency syndromes such as AIDS or other viral 
infections, individuals undergoing radiation therapy, 
chemotherapy, therapy for autoimmune disease or drug 
therapy (e.g., corticosteroid therapy), which causes 
immunosuppression; immunosuppression due to congenital 

10 deficiency in receptor function or other causes; and 
infections diseases, such as parasitic diseases, 
including, but not limited to helminth infections, such 
as nematodes (round worms) ; (Trichuriasis, Enterobiasis, 
Ascariasis , Hookworm, Strongyloidiasis , Trichinosis , 

15 filariasis) ; trematodes (flukes) (Schistosomiasis, 

Clonorchiasis) , cestodes (tape worms) (Echinococcosis, 
Taeniasis saginata, Cysticercosis) ; visceral worms, 
visceral larva migraines (e.g., Toxocara) , eosinophilic 
gastroenteritis (e.g., Anisaki sp., Phocanema sp.), 

20 cutaneous larva migraines (Ancylostona braziliense, 
Ancylostoma caninum) . The compounds of the present 
invention are accordingly useful in the prevention and 
treatment of a wide variety of inflammatory, infectious 
and immunoregulatory disorders and diseases. In 

25 addition, treatment of the aforementioned inflammatory, 
allergic and autoimmune diseases can also be 
contemplated for promoters of chemokine receptor 
function if one contemplates the delivery of sufficient 
compound to cause the loss of receptor expression on 

30 cells through the induction of chemokine receptor 

internalization or delivery of compound in a manner that 
results in the misdirection of the migration of cells. 

In another aspect, the instant invention may be 
used to evaluate the putative specific agonists or 

35 antagonists of a G protein coupled receptor. The 
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present invention is directed to the use of these 
compounds in the preparation and execution of screening 
assays for compounds that modulate the activity of 
chemokine receptors. Furthermore, the compounds of this 
5 invention are useful in establishing or determining the 
binding site of other compounds to chemokine receptors, 
e.g., by competitive inhibition or as a reference in an 
assay to compare its known activity to a compound with 
an unknown activity. When developing new assays or 

10 protocols, compounds according to the present invention 
could be used to test their effectiveness. 
Specifically, such compounds may be provided in a 
commercial kit, for example, for use in pharmaceutical 
research involving the aforementioned diseases. The 

15 compounds of the instant invention are also useful for 
the evaluation of putative specific modulators of the 
chemokine receptors. In addition, one could utilize 
compounds of this invention to examine the specificity 
of G protein coupled receptors that are not thought to 

20 be chemokine receptors, either by serving as examples of 
compounds which do not bind or as structural variants of 
compounds active on these receptors which may help 
define specific sites of interaction. 

Combined therapy to prevent and treat inflammatory, 

25 infectious and immunoregulatory disorders and diseases, 
including asthma and allergic diseases, as well as 
autoimmune pathologies such as rheumatoid arthritis and 
atherosclerosis, and those pathologies noted above is 
illustrated by the combination of the compounds of this 

3 0 invention and other compounds which are known for such 
utilities. For example, in the treatment or prevention 
of inflammation, the present compounds may be used in 
conjunction with an anti-inflammatory or analgesic agent 
such as an opiate agonist, a lipoxygenase inhibitor, a 

35 cyclooxygenase-2 inhibitor, an interleukin inhibitor, 
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such as an interleukin-1 inhibitor, a tumor necrosis 
factor inhibitor, an NMDA antagonist, an inhibitor or 
nitric oxide or an inhibitor of the synthesis of nitric 
oxide, a non-steroidal anti-inf lairanatory agent, a 
5 phosphodiesterase inhibitor, or a cytokine-suppressing 
anti-inf lammatory agent, for example with a compound 
such as acetaminophen, aspirin, codeine, fentaynl, 
ibuprofen, indomethacin, ketorolac, morphine, naproxen, 
phenacetin, piroxicam, a steroidal analgesic, 

10 sufentanyl, sunlindac, interferon alpha and the like. 
Similarly, the instant compounds may be administered 
with a pain reliever; a potentiator such as caffeine, an 
H2 -antagonist , simethicone, aluminum or magnesium 
hydroxide; a decongestant such as phenylephrine, 

15 phenylpropanolamine , pseudophedrine , oxymetazoline , 
ephinephrine , naphazoline , xylometazoline , 
propylhexedrine, or levodesoxy-ephedrine; and 
antitussive such as codeine, hydrocodone, caramiphen, 
carbetapentane, or dextramethorphan; a diuretic; and a 

20 sedating or non-sedating antihistamine. Likewise, 
compounds of the present invention may be used in 
combination with other drugs that are used in the 
treatment/prevention/suppression or amelioration of the 
diseases or conditions for which compound of the present 

25 invention are useful. Such other drugs may be 

administered, by a route and in an amount commonly used 
therefore, contemporaneously or sequentially with a 
compound of the present invention. When a compound of 
the present invention is used contemporaneously with one 

30 or more other drugs, a pharmaceutical composition 

containing such other drugs in addition to the compound 
of the present invention is preferred. Accordingly, the 
pharmaceutical compositions of the present invention 
include those that also contain one or more other active 

35 ingredients, in addition to a compound of the present 
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invention. Examples of other active ingredients that 
may be combined with a compound of the present 
invention, either administered separately or in the same 
pharmaceutical compositions, include, but are not 
5 limited to: (a) integrin antagonists such as those for 
selectins, ICAMs and VLA-4; (b) steroids such as 
beclomethasone , methylprednisolone , betamethasone , 
prednisone, dexamethasone, and hydrocortisone; (c) 
immunosuppressants such as cyclosporin, tacrolimus, 

10 rapamycin and other FK-506 type immunosuppressants; (d) 
antihistamines (Hl-histamine antagonists) such as 
bromopheniramine , chlorpheniramine , dexchlorpheniramine , 
triprolidine , clemastine , diphenhydramine , 
diphenylpyraline, tripelennamine, hydroxyzine, 

15 methdilazine, promethazine, trimeprazine, azatadine, 
cyproheptadine, antazoline, pheniramine pyrilamine, 
astemizole, terfenadine, loratadine, cetirizine, 
fexofenadine, descarboethoxyloratadine, and the like; 
(e) non-steroidal anti-asthmatics such as b2 -agonists 

2 0 ( terbutaline, metaproterenol , fenoterol, isoetharine, 
albuteral, bitolterol, and pirbuterol) , theophylline, 
cromolyn sodium, atropine, ipratropium bromide, 
leukotriene antagonists (zaf irlukast, montelukast, 
pranlukast, iralukast, pobilukast, SKB-102 , 203 ) , 

25 leukotriene biosynthesis inhibitors (zileuton, BAY- 
1005) ; (f ) non-steroidal antiinflammatory agents 
(NSAIDs) such as propionic acid derivatives 
(alminoprof en, benxaprofen, bucloxic acid, carprofen, 
fenbufen, fenoprofen, fluprofen, flurbiprofen, 

30 ibuprofen, indoprofen, ketoprofen, miroprofen, naproxen, 
oxaprozin, pirprofen, pranoprofen, suprofen, tiaprofenic 
acid, and tioxaprof en) , acetic acid derivatives 
(indomethacin, acemetacin, alclofenac, clidanac, 
diclofenac, fenclofenac, fenclozic acid, fentiazac, 

35 furofenac, ibufenac, isoxepac, oxpinac, sulindac, 
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tiopinac, tolmetin, zidometacin, and zomepirac) , fenainic 
acid derivatives (flufenamic acid, meclof enamic acid, 
mefenamic acid, nif lumic acid and tolfenamic acid) , 
biphenylcarboxylic acid derivatives (diflunisal and 
5 flufenisal) , oxicams (isoxicam, piroxicam, sudoxicam and 
tenoxican) , salicylates (acetyl salicylic acid, 
sulfasalazine) and the pyrazolones (apazone, 
bezpiperylon , f eprazone , mof ebutazone , oxyphenbutazone , 
phenylbutazone) ; (g) cyclooxygenase-2 (COX-2) 

10 inhibitors; (h) inhibitors of phosphodiesterase type IV 
(PDE-IV) ; (I) other antagonists of the chemokine 
receptors; (j) cholesterol lowering agents such as HMG- 
COA reductase inhibitors (lovastatin, simvastatin and 
pravastatin, fluvastatin, atorvsatatin, and other 

15 statins) , sequestrants (cholestyramine and colestipol) , 
nicotonic acid, fenofibric acid derivatives 
(gemfibrozil, clofibrat, fenofibrate and benzaf ibrate) , 
and probucol; (k) anti-diabetic agents such as insulin, 
sulfonylureas, biguanides (metformin) , a-glucosidase 

20 inhibitors (acarbose) and glitazones ( troglitazone ad 
pioglitazone) ; (1) preparations of interferons 
(interferon alpha-2a, interf eron-2B, interferon alpha- 
N3 , interferon beta-la, interferon beta-lb, interferon 
gamma-lb) ; (m) antiviral compounds such as efavirenz, 

25 nevirapine, indinavir, ganciclovir, lamivudine, 

famciclovir, and zalcitabine; (o) other compound such as 
5-aminosalicylic acid an prodrugs thereof, 
antimetabolites such as azathioprine and 6- 
mercaptopurine, and cytotoxic cancer chemo therapeutic 

30 agents. The weight ratio of the compound of the present 
invention to the second active ingredient may be varied 
and will depend upon the effective doses of each 
ingredient. Generally, an effective dose of each will 
be used. Thus, for example, when a compound of the 

35 present invention is combined with an NSAID the weight 
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ratio of the compound of the present invention to the 
NSAID will generally range from about 1000:1 to about 
1:1000, preferably about 200:1 to about 1:200. 
Combinations of a compound of the present invention and 
5 other active ingredients will generally also be within 
the aforementioned range, but in each case, an effective 
dose of each active ingredient should be used. 

The compounds are administered to a mammal in a 
therapeutically effective amount. By "therapeutically 

10 effective amount" it is meant an amount of a compound of 
Formula I that, when administered alone or in 
combination with an additional therapeutic agent to a 
mammal, is effective to prevent or ameliorate the 
thromboembolic disease condition or the progression of 

15 the disease. 

Dosage and Formulation 
The compounds of this invention can be 
administered in such oral dosage forms as tablets, 
20 capsules (each of which includes sustained release or 
timed release formulations) , pills, powders, granules, 
elixirs, tinctures, suspensions, syrups, and emulsions. 
They may also be administered in intravenous (bolus or 
infusion) , intraperitoneal, subcutaneous, or 
25 intramuscular form, all using dosage forms well known to 
those of ordinary skill in the pharmaceutical arts. 
They can be administered alone, but generally will be 
administered with a pharmaceutical carrier selected on 
the basis of the chosen route of administration and 
30 standard pharmaceutical practice. 

The dosage regimen for the compounds of the present 
invention will, of course, vary depending upon known 
factors, such as the pharmacodynamic characteristics of 
the particular agent and its mode and route of 
35 administration; the species, age, sex, health, medical 
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condition, and weight of the recipient; the nature and 
extent of the symptoms; the kind of concurrent 
treatment; the frequency of treatment; the route of 
administration, the renal and hepatic function of the 
5 patient, and the effect desired. A physician or 

veterinarian can determine and prescribe the effective 
amount of the drug required to prevent, counter, or 
arrest the progress of the thromboembolic disorder. 

By way of general guidance, the daily oral dosage 
10 of each active ingredient, when used for the indicated 

effects, will range between about 0.001 to 1000 mg/kg of 
body weight, preferably between about 0.01 to 100 mg/kg 
of body weight per day, and most preferably between 
about 1.0 to 20 mg/kg/day. Intravenously, the most 
15 preferred doses will range from about 1 to about 10 

mg/kg/minute during a constant rate infusion. Compounds 
of this invention may be administered in a single daily 
dose, or the total daily dosage may be administered in 
divided doses of two, three, or four times daily. 
20 Compounds of this invention can be administered in 

intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using transdermal 
skin patches. When administered in the form of a 
transdermal delivery system, the dosage administration 
25 will, of course, be continuous rather than intermittent 
throughout the dosage regimen. 

The compounds are typically administered in 
admixture with suitable pharmaceutical diluents, 
excipients, or carriers (collectively referred to 
3 0 herein as pharmaceutical carriers) suitably selected 
with respect to the intended form of administration, 
that is, oral tablets, capsules, elixirs, syrups and 
the like, and consistent with conventional 
pharmaceutical practices. 
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For instance, for oral administration in the form 
of a tablet or capsule, the active drug component can 
be combined with an oral, non- toxic, pharmaceutically 
acceptable, inert carrier such as lactose, starch, 
5 sucrose, glucose, methyl callulose, magnesium stearate, 
dicalcium phosphate, calcium sulfate, mannitol, 
sorbitol and the like; for oral administration in 
liquid form, the oral drug components can be combined 
with any oral, non- toxic, pharmaceutically acceptable 

10 inert carrier such as ethanol, glycerol, water, and the 
like. Moreover, when desired or necessary, suitable 
binders, lubricants, disintegrating agents, and 
coloring agents can also be incorporated into the 
mixture. Suitable binders include starch, gelatin, 

15 natural sugars such as glucose or beta-lactose, corn 

sweeteners, natural and synthetic gums such as acacia, 
tragacanth, or sodium alginate, carboxymethylcellulose, 
polyethylene glycol, waxes, and the like. Lubricants 
used in these dosage forms include sodium oleate, 

20 sodium stearate, magnesium stearate, sodium benzoate, 
sodium acetate, sodium chloride, and the like. 
Disintegrators include, without limitation, starch, 
methyl cellulose, agar, bentonite, xanthan gum, and the 
like . 

25 The compounds of the present invention can also be 

administered in the form of liposome delivery systems, 
such as small unilamellar vesicles, large unilamellar 
vesicles, and multilamellar vesicles. Liposomes can be 
formed from a variety of phospholipids, such as 

30 cholesterol, stearylamine, or phosphatidylcholines. 

Compounds of the present invention may also be 
coupled with soluble polymers as targetable drug 
carriers. Such polymers can include 
polyvinylpyrrolidone, pyran copolymer, 

35 polyhydroxypropylmethacrylamide-phenol , 
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polyhydroxyethylaspartamidephenol , or 

polyethyleneoxide-poly lysine substituted with palmitoyl 
residues. Furthermore, the compounds of the present 
invention may be coupled to a class of biodegradable 
5 polymers useful in achieving controlled release of a 
drug, for example, polylactic acid, polyglycolic acid, 
copolymers of polylactic and polyglycolic acid, 
polyepsilon caprolactone, polyhydroxy butyric acid, 
polyorthoesters , polyacetals , polydihydropyrans , 
10 polycyanoacylates, and crosslinked or amphipathic block 
copolymers of hydrogels. 

Dosage forms (pharmaceutical compositions) suitable 
for administration may contain from about 1 milligram to 
about 100 milligrams of active ingredient per dosage 
15 unit. In these pharmaceutical compositions the active 
ingredient will ordinarily be present in an amount of 
about 0.5-95% by weight based on the total weight of the 
composition . 

Gelatin capsules may contain the active ingredient 
2 0 and powdered carriers, such as lactose, starch, 

cellulose derivatives, magnesium stearate, stearic acid, 
and the like. Similar diluents can be used to make 
compressed tablets. Both tablets and capsules can be 
manufactured as sustained release products to provide 
25 for continuous release of medication over a period of 
hours. Compressed tablets can be sugar coated or film 
coated to mask any unpleasant taste and protect the 
tablet from the atmosphere, or enteric coated for 
selective disintegration in the gastrointestinal tract. 
30 Liquid dosage forms for oral administration can 

contain coloring and flavoring to increase patient 
acceptance . 

In general, water, a suitable oil, saline, aqueous 
dextrose (glucose) , and related sugar solutions and 
35 glycols such as propylene glycol or polyethylene glycols 
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are suitable carriers for parenteral solutions. 

Solutions for parenteral administration preferably 

contain a water soluble salt of the active ingredient, 

suitable stabilizing agents, and if necessary, buffer 
5 substances. Antioxidizing agents such as sodium 

bisulfite, sodium sulfite, or ascorbic acid, either 

alone or combined, are suitable stabilizing agents. 

Also used are citric acid and its salts and sodium EDTA. 

In addition, parenteral solutions can contain 
10 preservatives, such as benzalkonium chloride, methyl- or 

propyl -paraben, and chlorobutanol . 

Suitable pharmaceutical carriers are described in 

Remington's Pharmaceutical Sciences , Mack Publishing 

Company, a standard reference text in this field. 
15 Representative useful pharmaceutical dosage- forms 

for administration of the compounds of this invention 

can be illustrated as follows: 
Capsules 

A large number of unit capsules can be prepared 
2 0 by filling standard two-piece hard gelatin capsules each 
with 100 milligrams of powdered active ingredient, 150 
milligrams of lactose, 50 milligrams of cellulose, and 6 
milligrams magnesium stearate. 
Soft Gelatin Capsules 
25 A mixture of active ingredient in a digestable 

oil such as soybean oil, cottonseed oil or olive oil may 
be prepared and injected by means of a positive 
displacement pump into gelatin to form soft gelatin 
capsules containing 100 milligrams of the active 
30 ingredient. The capsules should be washed and dried. 
Tablets 

Tablets may be prepared by conventional 
procedures so that the dosage unit is 100 milligrams of 
active ingredient, 0.2 milligrams of colloidal silicon 
35 dioxide, 5 milligrams of magnesium stearate, 275 
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milligrams of microcrystalline cellulose, 11 milligrams 
of starch and 98.8 milligrams of lactose. Appropriate 
coatings may be applied to increase palatability or 
delay absorption. 
5 Injectable 

A parenteral composition suitable for 
administration by injection may be prepared by stirring 
1.5% by weight of active ingredient in 10% by volume 
propylene glycol and water. The solution should be made 
10 isotonic with sodium chloride and sterilized. 
Suspension 

An aqueous suspension can be prepared for oral 
administration so that each 5 mL contain 100 mg of 
finely divided active ingredient, 200 mg of sodium 

15 carboxymethyl cellulose, 5 mg of sodium benzoate, 1.0 g 
of sorbitol solution, U.S. P., and 0.025 mL of vanillin. 

Where the compounds of this invention are combined 
with other anticoagulant agents, for example, a daily 
dosage may be about 0.1 to 100 milligrams of the 

20 compound of Formula I and about 1 to 7.5 milligrams of 
the second anticoagulant, per kilogram of patient body 
weight. For a tablet dosage form, the compounds of this 
invention generally may be present in an amount of about 
5 to 10 milligrams per dosage unit, and the second anti- 

25 coagulant in an amount of about 1 to 5 milligrams per 
dosage unit. 

Where two or more of the foregoing second 
therapeutic agents are administered with the compound of 
Formula I, generally the amount of each component in a 

30 typical daily dosage and typical dosage form may be 

reduced relative to the usual dosage of the agent when 
administered alone, in view of the additive or 
synergistic effect of the therapeutic agents when 
administered in combination. 
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Particularly when provided as a single dosage unit, 
the potential exists for a chemical interaction between 
the combined active ingredients. For this reason, when 
the compound of Formula I and a second therapeutic agent 
5 are combined in a single dosage unit they are formulated 
such that although the active ingredients are combined 
in a single dosage unit, the physical contact between 
the active ingredients is minimized (that is, reduced) . 
For example, one active ingredient may be enteric 

10 coated. By enteric coating one of the active 

ingredients, it is possible not only to minimize the 
contact between the combined active ingredients, but 
also, it is possible to control the release of one of 
these components in the gastrointestinal tract such that 

15 one of these components is not released in the stomach 
but rather is released in the intestines. One of the 
active ingredients may also be coated with a material 
which effects a sustained-release throughout the 
gastrointestinal tract and also serves to minimize 

20 physical contact between the combined active 

ingredients. Furthermore, the sustained-released 
component can be additionally enteric coated such that 
the release of this component occurs only in the 
intestine. Still another approach would involve the 

25 formulation of a combination product in which the one 
component is coated with a sustained and/or enteric 
release polymer, and the other component is also coated 
with a polymer such as a lowviscosity grade of 
hydroxypropyl methylcellulose (HPMC) or other 

30 appropriate materials as known in the art, in order to 
further separate the active components. The polymer 
coating serves to form an additional barrier to 
interaction with the other component. 

These as well as other ways of minimizing contact 

35 between the components of combination products of the 
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present invention, whether administered in a single 
dosage form or administered in separate forms but at the 
same time by the same manner, will be readily apparent 
to those skilled in the art, once armed with the present 
5 disclosure. 

As will be apparent to one skilled in the art, 
numerous modifications and variations of the present 
invention are possible in light of the above teachings. 
It is therefore to be understood that within the scope 
10 of the appended claims, the invention may be practiced 
otherwise than as specifically described herein. 
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